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PREFACE 


This volume presents in organized and accessible form a summary of data 
on a selected list of organic compounds containing carbon and hydrogen, or 
carbon, hydrogen, and oxygen. It will be found useful not only to students 
engaged with courses in organic qualitative analysis but also to all chemists 
who have occasion to utilize any of the compounds herein considered. Users 
of this volume should not construe its approach as indissolubly connected with 
or restricted to a particular scheme of analysis, but rather recognize that its 
data will provide valuable guidance irrespective of the particular avenue by 
which the analyst may elect to undertake the identification of an unknown. 

Because the scope of this volume is restricted to compounds containing only 
carbon and hydrogen, either wit h or without oxygen, as was the first volume of 
Mulliken's Identification of Pure Organic Compounds of 1904, and because the 
primary form of classification is similar to that employed in that work, a merely 
superficial inspection might k^ad to the misconception that the present volume 
represents merely a revision or rewritten second edition of that work. Careful 
examination will quickly disclose, however, that on the contrary it constitutes 
an entirely new contribution. Evidence for this view may readily be obtained 
by comparing with the appropriate entry of the earlier book the corresponding 
treatment of the same compound in the present volume. 

In 1929 the undersigned was invited by the late Professor Samuel P. 
MuUiken to collaborate in the preparation of a manual of organic qualitative 
analysis. This joint effort was intended to coordinate and modernize the 
most important general procedures of the three-volume work of the then 
senior author, and to integrate the somewhat scattered directions of the 
larger work into a compact form suitable in magnitude and arrangement for 
constant use by individual students in large laboratory classes. It presently 
became increasingly evident, however, that such an undertaking would 
require the preparation of entirely new tables of data on the properties of 
individual compounds, especially the imiquely important substances compris¬ 
ing Order I. The execution of this very considerable enterprise has been 
carried out exclasively by the undersigned. 

It should therefore be pointed out that there are two distinct new works in 
which the names of Professor MuUiken and the undersigned are associated. 
One of these, designated A Manual for the Systematic Identification of Organic 
CompoundSy is generally referred to as MuUiken and Huntress, or simply as the 
Manual, In several mimeographed or planographed editions the Manual 
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has been for a number of years in constant use, not only by students in the 
Massachusetts Institute of Technology, but also by those in many other 
laboratories. The other book is the present volume of Tables of Data on 
Selected Compounds of Order /, conveniently distinguished from the Manual 
by referring to it as Huntress and Mulliken, or simply as the Tables. The 
preparation of these two books has proceeded concurrently for more than 
eleven years. The present volume is published at this time in order to make 
generally available without further delay the considerable amount of data 
which has been assembled and organized and so to facilitate, expedite, and 
stimulate further development of a most important branch of organic chemis¬ 
try. Although closely correlated with and containing many cross references 
to the Manual, this volume has been so constructed as to be independent of it 
and thus to serve the adherents of any scheme of analysis whatever. Publica¬ 
tion of the Manual is, however, expected in the near future. 

Unusual care has been given to the selection of the 1304 compounds whose 
characteristics are listed in this volume. Many of these represent materials 
now of common occurrcnc^c and greatest practical importance but not even 
known forty years ago. Conversely, many of the 2300 individuals mentioned 
in the precursor of this book have here been excluded as of but slight interest. 
Since this book may perhaps find use in courses of instruction, only those 
materials have generally been included which are commercially available or 
which can be prepared with ease from accessible materials. Some deviations 
from this principle have been made when it was deemed advisable to have con¬ 
veniently available data for groups of closely related substances. The cata¬ 
logues of Eastman Organic Chemicals and the first twenty volumes of Organic 
Syntheses have given some indication of the existence of interest in particular 
compounds within the scope of this volume. Special effort has been 
made to include compounds of current industrial importance as well as 
many which seem likely to develop into commercial chemicals in the near 
future. 

In preparing these Tables many valuable data obtained in this Laboratory 
over a long period of years have been utilized. In addition the chemical 
literature of each and every compound has been systematically and painstak¬ 
ingly searched, particularly over the period 1920-1940. The author holds the 
view that the all too common practice of writing textbooks without suppl 3 dng 
any guide by which their users may amplify the information given retards the 
progress of knowledge, and has therefore endeavored to document this volume 
with particular thoroughness. With few exceptions each reference which 
has been retained in this text has personally been examined in the original by 
the undersigned author and represents a critical selection of those most likely 
to be of help to users of the book. Of approximately 7200 citations included, 
about 70 per cent represent material published since 1920. 
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PREFACE 


The author has long placed great emphasis upon the preparation of numer¬ 
ous derivatives not only as a means assuring the unequivocal identification of 
an unknown sample, but also as an important tool in broadening the acquain¬ 
tance of the student with the behavior of organic compounds in general and 
the principles of organic qualitative analysis in particular. For this reason 
the author has indicated in the text a generous selection of derivatives criti¬ 
cally chosen from the great number of possibilities. All the reactions cited 
have actually been carried out, most of them many times, and the precise 
literature reference to details of procedure is given for the guidance of those 
who may require additional assistance. 

For a more extended explanation of the general principles which have 
guided the selection and organization of the substance of the text, reference 
should be made to the introduction comprising Chapter I. Even in this 
Preface, however, attention should be called to two especially novel features 
which in this Laboratory have demonstrated their utility. The first is the 
inclusion of an index of chemical types, located at the beginning of the descrip¬ 
tive tables of aldehydes, acids, phenols, esters, ketones, alcohols, and hydro¬ 
carbons and designed to facilitate the rapid location of particular forms of 
combinations of groups. The second is the organization of tables of melting- 
point sequences of certain important families of derivatives which comprises 
Chapter XIII. Neither of these features is available in any other book. 

The author is keenly aware that he cannot hope to satisfy in full the particu¬ 
lar interests of every user. There must necessarily exist differences of opinion 
on the relative importance of this or that compound, reaction, or derivative. 
However, if all possible objections were first to be overcome nothing would 
ever be accomplished, and the author hopes that any deficiencies of this 
volume may to some extent be compensated by its merits. 

Furthermore, in a work of this kind and magnitude it is inevitable that, 
despite every good intention and every earnest and painstaking effort, actual 
errors of fact will still have escaped detection and correction. The author 
invites the friendly cooperation of all who discover any such flaws, meanwhile 
being consoled by the view expressed by the ancient Chinese writer Tai T^ung, 
who, some seven hundred years ago, issued his History of Chinese Writing with 
this statement: Were I to await perfection my book would never be finished 
... The book awaits a wise and lofty spirit to correct and suppress where the 
text is in error, to add where it is defective, and to supply new facts where it is 
altogether silent. 

Ernest Hamlin Huntress 

Research Laboratory of Organic Chemistry 
Massachusetts Institute of Technology 
Dec. ^9, 19Jfi 
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ABBREVIATIONS 



A 

Wd 

specific rotation at 20® 


for D line 

A 

represents acid residue 


in whose description 
it occurs 

abs. 

absolute; absolutely 

abt. 

about 

abund. 

abundant 

abv. 

above 

Ac 

acetyl radical, i.e., 

f 

CH3.CO— 

AcOEt 

ethyl acetate 

AcOH 

acetic acid (glacial ace¬ 


tic acid when unmodi¬ 
fied) 

AC 2 O 

acetic anhydride 

ac. 

acid 

acc. 

according 

acid. 

acidify, acidified, acidi¬ 


fication 

act. 

active 

addn.fl) 

addition (additional) 

adj. 

adjacent (e.g., 1,2,3) 

ale. 

alcohol (95% unless 


otherwise stated); al- 


aq. 

water or aqueous 

arom. 

aromatic 

assoc.(d) (n) 

associate (s) (associated) 
(association) 

B 

6 

represents a molecule of 
the “ basic ” salt¬ 
forming compound in 
whose description it 
occurs 

B.B.N 0 . 

bromide-bromate num¬ 
ber 

bibl. 

bibliography 

bkn. 

‘‘ broken ” (cf. color ter¬ 
minology) 

boilg. 

boiling 

b.p. 

boiling point (at atm. 
pressure unless speci¬ 
fied) 

Bu 

n-butyl 

bril. 

brilliant 

brn. 

brown 

Bz 

benzoyl, i.e., CeHs.CO — 

BzOH 

benzoic acid 


C 



coholic 

C 

Centigrade degrees 

aid. 

aldehyde 

C 

used to designate the 

alk.(y) 

alkali; alkaline; (alkar 


compound in whose 


linity) 


description it occurs 

aim. 

almost 

calc.(d) (n) 

calculate (d) 

Am 

amyl 


(calculation) 

ammon. 

ammoniacal 

cap. 

capillary 

amorph. 

amorphous 

cat. 

catalyst; catalytic; 

amt.(s) 

amount (s) 


catalyzed 

anal. 

analysis; analyses 

cc. 

cubic centimeter(s) 

anhyd. 

anhydrous 

cf. 

compare 

anti- 

anti (stereomeric oppo¬ 

eg- 

centigram (s) 


site of synr) 

charac. 

characteristic 

apprec. 

appreciable; appreci¬ 

chem. 

chemical 


ably 


stereochemical opposite 

approx. 

approximate; approxi¬ 


of trana^ 


mately 

cm. 

centimeter (s) 
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xiv 


coeff. 

coefficient 

col.(n) 

color (coloration) 

comb.(d) (n) (g) 

combine (d) (combina¬ 
tion) (combining) 

comml. 

commercial 

compd. 

compound 

compn. 

composition 

conc.(d) (n) 

concentrate(d) (concen¬ 
tration) 

condens. 

condensation 

cond. 

condition (s) 

confmi.(n) 

confirm; confirmatory 
((!onfirmation) 

const. 

constant 

cont.(8) (g) 

contain (s) (containing) 

conv.(n) 

convert (conversion) 

cor. 

corrected 

corresp. 

ccrresponding 

C.P. 

chemically pure 

cpd. 

compound 

crit. 

critical 

cryst.(n) (d) 

crystal (s); crystallize(s) 
(d); crystalline (crys¬ 
tallization) 

C.S.T. 

critical solubility tem¬ 
perature 

D 


derivative (used to intro¬ 
duce important de¬ 
rivatives for specific 
characterizations) 

(D) 

dark (following name of 
a broken color) 


density at 20° referred to 
water at 4° 

d- 

dextrorotatory 

dec.(d) (n) 

decompose (s) (decom¬ 
posed) (decomposi¬ 
tion) 

deliq. 

deliquesce (s), deliques¬ 
cent 

depolym.(d) (n) 

depolymerize(s) (depoly- 
merized) (depolymer¬ 
ization) 

deriv.(8) (d) (ri) 

derivative (s) (derived) 
(derivation) 

desic. 

desiccator; desiccated 

detect!). 

detection 

detn.(d) 

determine; determiner 
tion (determined) 


diam. 

di.imeter 

dif. 

different; difference; 

difficultly 

dil.(td) (tg) (n) 

dilute (diluted) (dilu¬ 
ting) (dilution) 

dimin. 

diminish; diminishing; 
diminished; diminu¬ 
tive 

dis.(lvd) 

dissolve (dissolved) 

dissoc.(d) (g) (n) 

dissociate (d) (dissociat¬ 
ing) (dissociation) 

dist.(d) (g) (n) 

distil (led) (distilling) 

(distillation) 

distrib.(n) 

distribute (distribution) 

div.(n) 

divide (division) 

dk. 

dark 


racemic (by external 
compensation as con¬ 
trasted with meso) 

D.V. 

Duclaux Valuet 

E 

eas. 

easily 

efferv. 

effervesce (s); efferves¬ 

cent 

equiv. 

equivalent 

espec. 

especially 

est.(d) (g) (n) 

estimate (s) (estimated) 
(estimating) (estima¬ 
tion) 

Et 

ethyl, i.e., CH3.CH2— 

Eton 

ethyl alcohol (generally 
refers to 95% if un¬ 
modified) 

eth. 

ether (generally means 
ordinary diethyl ether) 

evap.(d) (g) (n) 

evaporate (d) (evaporat¬ 
ing) (evaporation) 

evoL(n) 

evolve (s) (evolution) 

exam.(d) (n) 

examine (d) (examina¬ 
tion) 

expt.(l) 

experiment (al) 

ext.(d) (g) (n) 

extract (s) (extracted) 
(extracting) (extrac¬ 
tion) 

F 

fflt.(n) 

filter(s); filtrate (fil¬ 
tration) 

fioc. 

flocculate; flocculent 

fluores. 

fluoresce (s); fluorescent 
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ABBREVIATIONS 

f.p. 

freezing point 

insol. (y) 

freq. 

frequently 

irreg. 

fract.(n) (nl) 

fraction; fractionate 

irrit.(n) 

(fractionation) (frac¬ 
tional) 

isom.(d) (n) 

fum. 

fumaroid (stereochemi¬ 
cal opposite of 

maleinoid) 


fumg. 

fuming 


fus.(n) 

fuse(s), melt(s); fusi¬ 
ble; fusing (fusion) 

k 


G 

(L) 

g* 

gram(s) 

1 

gem. 

geminate (said of two 

It 

1. 


like groups attached 


to same atom) 

lft(s). 

geom. 

geometrical 

Igr. 

glac. 

glacial 

hq. 

It. 

gr- 

green 

grad. 

graduate; graduated; 

gradually 


gran. 

granular; granulated 

H 

(M) 

H.E. 

hydrolysis equivalent 

m. 

hexag. 

hexagon, hexagonal 

Wr 

hr.( 8 ) 

hour(s) 

mal. 

ht.(d) (g) 

heat(ed) (heating) 


hydrol.(g) (zd) 

hydrolyze; hydrolysis; 



(hydrolyzing) (hydro¬ 

max. 


lyzed) 

Me 

hygros. 

hygroscopic 

MeOH 

m.e. 


I 

mg. 

mic. 

ibid. 

in the same place 

microcryst. 

ident. 

identical; identity 

min. 

identif.(d) (n) 

identify (identified) 

mini. 


(identification) 

misc. 

i.e. 

that is 

mixt. 

immed. 

immediate; immediately 

mod. 

impt. 

important 

modifn. 

inact. 

inactive; inactivated 

mol. 

indef. 

indefinite 

monoclin. 

indie. 

indicate; indicator; in¬ 

ml. 


dicated 

mm. 

inf. 

infinite 

m.p. 

inoig. 

inorganic 

me 


insoluble (insolubility) 
irregular 

irritating (irritation) 
isomer; isomerize (iso- 
merized) (isomeriza¬ 
tion) 

K 

ionization constant 
L 

Light (modifying name 
of a broken color) 
laevorotatory 
liter(s) 
leaflet (s) 
ligroin 

liquid; liquefy 
light (of a color) 

M 

medium (modifying 
name of a broken 
color) 
melt(s) 
ineta 

maleinoid (stereochemi¬ 
cal opposite of 
fumaroid) 
maximum 
methyl, i.e., CH 3 — 
methanol, i.e., CH 3 OH 
milliequivalent 
milligram (s) 
micro 

microcrystalline 
minute (s); minimum 
mineral 

miscellaneous; miscible 

mixture (s) 

moderate 

modification 

molecular 

monoclinic 

milliliter 

millimeter 

melting point 

meso- 



ABBREVIATIONS 


xvi 


N 


N 

normal (equivalents per 


liter) 

n 

normal 


refractive index at 20° 


for D line of sodium 

ndl.(s) 

needle (s) 

neg. 

negative 

Neut. Eq. 

neutralization equiva¬ 


lent 

neut.(zd) 

neutral (neutralized) 

no. 

number 

non-fus. 

non-fusible 

non-vol. 

non-volatile 


0 

0- 

ortho 

obs.(d) (n) 

observe (d) (observa¬ 


tion) 

obt.(d) 

obtain (ed) 

opt. 

optical 

optim. 

optimum 

or. 

orange 

ord. 

ordinary 

orig. 

original; originally 

org. 

organic 

oxid.{g) (n) 

oxidize (s) (oxidizing) 


(oxidation) 


P 


® 

preliminary test 

P- 

para 

perm. 

permanent 

pet. 

petroleum 

Ph 

phenyl, i.e,, CeHs— 

phys. 

physical 

physiol. 

physiological 

Pk 

picryl, i.e., 2,4,6-tri- 

nitrophenyl- 

PkOH 

picric acid 

pi. 

plate(s) 

polym.(n) 

polymer; polymerize; 
polymerized (poly¬ 
merization) 

pos. 

positive 

powd. 

powder; powdered 

ppt.(d) (g) (n) 

precipitate (d) (precipi¬ 
tating) (precipita¬ 

tion) 

Pr 

propyl 


pr. 

prism (s) 

pract. 

practically 

prep.(d) (g) (n) 

prepare (d) (preparing) 
(preparation) 

pres. 

presence 

press. 

pressure 

prim. 

primary 

prin. 

principal 

prismat. 

prismatic 

prob. 

probably 

proc. 

procedure 

prod. 

product; produce; pro¬ 
duced 

prop. 

property; properties 

pt.(s) 

part(s) 

pulv.(d) 

pulverize (d) 

pung. 

pungent 

purif.(d) (g) (n) 

purify (purified) (puri¬ 
fying) (purification) 

Q 

quad. 

quadratic 

qual. 

qualitative; qualitti- 

tively 

quant. 

quantity; quantitative; 
quantitatively 

quat. 

quaternary 

q.v. 

quod vide (which see) 

R 

TOC, 

racemic 

rap. 

rapid; rapidly 

reactn. 

reaction (s) 

reagt.(s) 

reagent (s) 

rearr. 

rearrange (s); rearrange¬ 
ment 

recommd. 

recommend; recom¬ 

mended 

recryst.(d) (g) (n) 

recrystallize(d) (reciys- 
tallizing) (recrystal¬ 
lization) 

rect. 

rectangular 

redis. 

redissolve 

reduc.(d) (g) (n) 

reduce (d) (reducing) 

(reduction) 

ref. 

reference 

reminis. 

reminiscent 

reppt.(d) (g) (til) 

reprecipitate (d) (repre¬ 
cipitating) (reprecipi¬ 
tation) 
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resid. 

residue; residual 

resin. 

resinify; resinification 

resp. 

respectively 

rhomb. 

rhombic 


S 

Sap. Eq. 

saponification equiva¬ 
lent 

sapon.(d) (g) (n) 

saponify (saponified) 

(saponifying) (saponi¬ 
fication) 

sat.(d) (g) (n) 

saturate (ci) (saturating) 
(saturation) 

sec. 

second (s) 

sec. 

secondary 

sect. 

secition 

sep.(d) (g) (n) 

separate (d) (separating) 
(separation) 

sft.(n)(s) 

soft; soften(s) 

shak.(g) (n) 

shake (shaking) (shaken) 

sint.(d) 

sinter (s) (sintered) 

si. 

slightly 

sld. cap. 

sealed capillary 

S.N. 

system number (Beil- 
stein) 

spar. 

sparing; sparingly 

sor.(ri) (y) 

soluble (solution) (solu¬ 
bility) 

solv. 

solvent (s) 

sp.gr. 

specific gravity 

sq. 

square 

subl.(g) 

sublimes; sublimate; 

subli m ing; sublima¬ 

tion 

subl. w.m. 

sublimes without melt¬ 
ing 

subseq. 

subsequent 

subst. 

substance; substanti¬ 

ally; substituted 

suff. 

suffices; sufficient 

8upersat.(d)(g)(n) 

supersaturate (d) (super¬ 
saturating) (super¬ 

saturation) 

st. 

steam 

s.t. 

sealed tube 

stdg. 

standing 

aym. 

symmetrical 

syn^ 

stereochemical opposite 
of anti^ 

syst. 

system; systematic; 


systematically 



T 

T 

Numbered Test 

tbl.(s) 

tablet (s); tabular 

tech. 

technical 

temp. 

temperature 

theor. 

theoreti(?al 

therm. 

thermometer 

T.N.B. 

1,3,5-trini trobenzene 

T.N.T. 

2,4,6-trinitrotoluene 

ter- 

tertiary 

trans- 

stereochemical opposite 


of cis- 

transf. 

transfer; transform 

tt. 

test tube 


U 

u.c. 

uncorrected 

undec. 

undecomposed 

undislvd. 

undissolved 

unoxid. 

unoxidized 

unsat. 

unsaturated 

unsym. 

unsymmetrical 

U.S.P. 

United States Pharma- 


copa'ia 

u.v. 

ultra violet 


V 

vac. 

vacuum 

vap. 

vapor; vaporize 

var. 

variable 

vie. 

vicinal (adjacent) 

vig. 

vigorous; vigorously 

viol. 

violent; violently; vio¬ 


let 

vise. 

viscous 

volat.(g) (n) 

volatile (volatilizing) 


(volatilization) 

volumin. 

voluminous 


W 

warm. 

warming 

wh. 

white 

wt. 

weight 


Y 

yel. 

yellow 
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1. Classification of compounds 

The identification of organic compounds is much facilitated by classifi¬ 
cation into some systematic sequence. Such a sequence is employed in 
this book. 

The order of a compound is established by its qualitative elementary compo¬ 
sition. Comix)unds containing the same elements belong to the same order. 
Compounds of carbon with hydrogen, or of carbon with both hydrogen and 
oxygen, constitute Order I and are the only ones dei^cribed in this volume. 
When other elements are also present, a compound is said to belong to a higher 
order; data on these are available in Volumes II and IV of Mulliken’s Identifica¬ 
tion of Pure Organic Compounds, 

Order I is divided into two suborders: Suborder I, comprising colorless 
compounds; and Suborder II, colored compounds. In this volume Suborder I 
is very large compared with Suborder II, since the majority of compounds of 
Order I are colorless. 
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A genus is a group of individual compounds characterized by a common 
behavior in certain prescribed and carefully defined generic tests. With few 
exceptions generic tests-are based on chemical reactions rather than differences 
in physical properties. The nine genera comprising Suborder I of Order I 
are arranged in a sequence such that no compound shall give the generic test 
for any genus preceding it. 

Each genus Ls further arranged in two divisions according to the normal 
physical condition of the pure compound. Division A contains the solid and 
Division B the liquid compounds of a particular genus. Oaseous compounds 
are not included in these tables. Abundant cross r('feren(?es are provided in 
the tables for solid compounds which for various reasons are most frequently 
met in liquid form or which, because of the presence of more than a single type 
of functional group, share the characteristics of more than one genus. 

Certain genera containing a large number of individuals are further sub¬ 
divided into sections. Such sections are usually established according to 
solubility or density. 

The individual compounds which form the fundamental units in this classifi¬ 
cation are arranged within their respective genus, division, or section in a 
sequence cornvsponding to the increasing numeric^al magnit ude of their melting 
points if they are solids, or of their boiling points (under standard conditions) 
if they are liquids. 

2. Brief synopsis of general procedure 

The fundamental operations to be carried out in the course of identification 
of every specimen are briefly summarized in the following paragraphs. 

A. Establish the homogeneity of the sample. 

Establish a presumption that the unknown substance is really a pure com¬ 
pound before attempting to identify it. If it is not. homogeneous, purify it, 
for the constituents of an unknown organic rnixlnre cannot be satisfactorily 
identified previous to their separation. The homogeneity of compounds 
which exist only in the form of uncrystallizable sirups that cannot be distilled 
without serious decomposition Is so difficult to establish that such species are 
generally excluded from these tables. 

5. Determine the physical properties of the specimen. 

If the sample is a solid a^^d appears to melt when heated, determine its 
melting point accurately as described elsewhere. If the sample is a liquid, 
determine its boiling po^nt and its specific gravity at 20° referred to water at 
4°. In either case note its odor, color, and other salient characteristics, and 
determine its approximate solubility in water. These tests consume little or no 
material which cannot be recovered, and the information which they furnish is 
sure to be required at some later period of the study. 
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C. Determine the Order and Suborder to which the compound belongs. 

This is accomplished by carrying out systematic tests for the component 
elements (Ordinal Tests). At this point always make use of any information 
concerning the origin or history of the compound, for to undervalue such evi¬ 
dence is to accept an unnecessary handicap. Even an incomplete acquain¬ 
tance with the materials and reactions that have kid to its production, or with 
the treatment to which it may have been subjected, or of the uses for which it 
is intended, deserves serious consideration. Such collateral information may 
quickly eliminate otherwise plausible hypotheses or furnish the lacking clue 
with less effort and greater certainty than a long series of more pretentious 
tests and reactions. 

If the compound contains no other elements save carbon and hydrogen, or 
carbon, hydrogen, and oxygen, it belongs to Order I and should be sought in 
this volume. If it contains any elements other than carbon, hydrogen, or 
oxygen, it does not fall within the scope of this l>ook. 

If the purified compound belongs to Order I and is colorless, it should be 
sought in Suborder 1. If, after purification, it is still definitely colored, how¬ 
ever, it belongs in Suborder II. It should be remembered that many very 
light straw-colored materials become white after exhaustive purification. 

D. Determine the genus to which the compound belongs. 

If the compound has been found to belong to Order I and is colorless, apply 
Generic Tests 1-8 successively until its genus is ascertained. Do not vary 
the sequence of the tests or omit any unless from circumstances surrounding 
the origin of the sample they are known to be definitely uimecessary. 

E. Determine the division and section to which the compound belongs. 

Assignment to a division is determined by the solid or liquid character of the 
compound. Assignment to a section must be made in the light of data on the 
solubility or specific gravity, or in a few instances by special indicated tests. 

F. Location of the individual description 

The order, suborder, genus, and (if necessary) section of the compound hav¬ 
ing been located, reference should then be made to the tables of data. 

The properties of the sample are compared with the properties of all indi-* 
viduals that melt or boil within 5-10® of the observed melting or boiling point, 
and are described in the subdivision of the genus to which it has been found 
to belong. If there are numerous compounds Which closely resemble it, time 
will be saved by directing attention next to preliminary tests marked ®. 
After such preliminary tests have further limited the range of possibilities, 
preparation of several particularly characteristic derivatives and determination 
of their physical constants usually leads to satisfactory identification. Sugges¬ 
tions for such derivatives are indicated by ®. 
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Color reactions, though oft(jn useful as preliminary indications, are not in 
general suitable for use as confirmatory tests. Frequently, tfie determination 
of some quantitative characteristic such as neutralization ecjuivalent, saponifi¬ 
cation equivalent, Duclaux Value, or refractive index will serve as satisfacto¬ 
rily as a derivative. 

3. The arrangement of data on individual compounds 

The data given for each compound are arranged in a standard form. This 
form may be construed as made up of the following parts: 

A. The heading. 

B. General information on the properties and reactions. 

C. Designation of derivatives. 

D. References to the chemicjal liU^rature for further information or sub¬ 
stantiation of the data given. 

The relative amount of space dcwoted to these four Jispects varies from one 
genus to another according to circumstances. Each of these aspects will be 
discussed in full detail below. 

A. The heading {first line) 

The heading for each compound may be construed to contain two principal 
parts, representing two horizontal lines of data. The upper line is usually 
divided into five parts; the lower into four parts. 

The five components of the upper line of the heading always occur in the 
following sequence from left to right, viz.: 

(1) Location number (2) Name. (3) Structural (4) Empirical (5) Beilstein 

of compound in formula. formula. reference, 

this book. 

(1) The location number. Each compound for which data are given in this 
book has been assigned an arbitrary number to facilitate frequent cross 
reference in the descriptive tables. This number consists of a digit represent¬ 
ing the order of the compound (thus all compounds in this volume have loca¬ 
tion numbers beginning with 1), followed by a colon, and then a four-digit 
arbitrary number. The system is, therefore, entirely comparable to a tele¬ 
phone number, the initial digit before the colon corresponding to the exchange, 
the four digits following the colon corresponding to the individual line. The 
spread of numbers thus assigned is summarized as follows: 

Order I: Suborder I 
Genus 1. Aldehydes 

Division A. Solids. 1:0002-1:0080 

Division B. Liquids.^.. 1:0100-1:0285 
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Genus 2. Carbohydrates 
Division A. Solids 
Section 1 

Subsection A. 

Subsection B. 

Sulxsection C. 

Section 2. 

Genus 3. Acids 
Division A. Solids 

Section 1. Soluble . 

Section 2. Insoluble ”. 

Division B. Licjuids 

Section 1. ** Soluble ”. 

Section 2. Insoluble . 

Genus 4. Phenolic compounds 

Division A. Solids. 

Division B. Liquids. 

Genus 5. Esters 

Division A. Solids. 

Division B. Liquids. 

Genus G. Anhydrides, lactones, etc. 

Division A. Solids. 

Division B. Liquids. 

Genus 7. Ketones 

Division A. Solids. 

Division B. Liquids. 

Genus 8. Alcohols 
Division A. Solids 

Section]. ‘‘Soluble*^. 

Section 2. Insoluble '' . 

Division B. Liquids 

Section 1. <0.90. 

Section 2. > 0.90. 

Genus 9. Hydrocarbons, ethers, etc. 
Division A. Solids 
Section 1. Non-aromatics 

Section 2. Aromatics ”. 

Division B. Liquids 

Section 1. Aromatics ". 

Section 2. Acyclic ethers. 

Section 3. Dienes, alkynes, cyclenes, 

teiqjenes, etc. 

Section 4. Alkenes. 

Section 5. Naphthenes. 

Section 6. Alkanes . 

Order I: Suborder II 

Division A. Solids. 

Division B. Liquids. 


1:0300 

1:0305-1:0330 

1:0350-1:0370 

1:0375-1:0395 


1:0399-1:0559 

1:0560-1:0910 

1:1000-1:1070 

1:1100-1:1175 

1:1400-1:1640 

1:1700-1:1840 

1:2005-1:2590 

1:3000-1:4570 

1:4905-1:4970 

1:5070-1:5080 

1:5111-1:5215 

1:5400-1:5600 


1:5805-1:5850 

1:5890-1:5990 

1:6100-1:6300 

1:6400-1:6720 


1:7000-1:7090 

1:7115-1:7285 

1:7400-1:7645 

1:7800-1:7990 

1:8000-1:8175 

1:8200-1:8385 

1:8400-1:8490 

1:8499-1:8900 


1:9000-1:9115 

1:9500 
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For f^ach compound the full descriptive data are given only in one place. 
Whenever it is desirable to be reminded in more than one place of a particular 
compound, the heading only is repeated, a cross reference to the detailed 
description is given, but the place ordinarily occupied by the location number 
is indicated merely by a dash. 

(2) The name of the compound. The second clement of the ux)per line of the 
heading is devoted to the name of the compound. Out of all possible names, 
one has been selected and printed in bold-face capitals in this top line. The 
general principles which have been ased in selecting this “ principal name 
are more fully exfilained below under nomenclature. In many instances, how¬ 
ever, there are siweral other names which are in common use and which might 
occur to users of this book. A selection of such names is printed in ordinary 
type just below the principal name. The subject index of this book contains 
both the principal name and subsidiary name (or names) together with the 
corresponding location number. 

(3) The structural formula of the compound. Since it is frequently easier to 
interpret the chemical reactions of a compound by consideration of its struc¬ 
tural formula rather than its name, such structural pictures are given for most 
of the compounds in this book. There are two exceptions to this practice. 
The structural formulas of esters an^ not given since too much spac^e would be 
required and since the formula is readily deducible from those of the component 
acids and alcohols to which cross reference is made in each ester description. 
The second exception is in the small group of carbohydrates constituting 
Genus 2, Although such structural formulas are construed as the third ele¬ 
ment of the heading of eacdi compound, it frequently happens, owing to 
practical considerations, that the formula is not actually printed as part of the 
top line but depressed somewhat below it. 

(4) The empirical formula. The fourth element of the top line of the head¬ 
ing is the empirical formula. This will be found exceedingly useful in many 
ways, particularly in suggesting isomeric compounds (via the formula index) 
from which distinction must be made, and in searching the abstract periodicals 
for data which are later than the publication of this book. 

(5) The Beilstein reference. Each compound listed in these Tables bears 
in the upper right-hand corner of its heading a reference to Beilstein^s Hand- 
buch der organischen Chemie. All such references designate the fourth edition 
of this important tool. 

Such Beilstein references belong invariably to one or the other of two typos. 
The first type is that of specific reference to a particular volume and page, 
e.g., Boil. VIII-123. The other type is that in which merely the Beilstein 
system number of the compound is given, e.g., Beil, S.N. 644. This second 
form is used only when the compound in question is of such recent origin that 
Beilstein^s Handbuch contains no reference to it, either in the main or first 
supplementary series. The designation of system number (rather than spe- 
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cific volume and page), therefore, immediately indicates that no reference to the 
substance is contained in those volumes of Beilstein published up to the end of 
1940. Whenever the second supplementary series of Beilstein becomes avail¬ 
able, however, the syst(un number will indicate within reasonable limits just 
wh('re the compound will be found. 

One further imix)rtant aspcict of the specific form of Beilstein reference must 
also be mentioned. It fn^quently happens that a particular compound is 
described in the first supplementary series of Beilstein volumes but not in the 
main edition. In such a case the B(41stein reference is of this fonn: Beil. 
VIIIi-(225). This indicates Volume VIII of the first supplementary series of 
th(‘ fourth edition of Bcnlstein and rebars to the regular pagination of that 
supplementary volume. 

It. is imperative? to keep in mind that the proper use of Beilstein’s Handbuch 
invariably involves reference to two places, viz., the indicated page of the 
proper volume of t he main series (covering the literature up to 1910), and also 
the corresj)onding volume and page of the supplementary scries (covering the 
literature from 1910 to 1920). For convenience in using the supplementary 
volumes, Beilstein carries the page numbers of the corresponding main volume 
(in heavy typ(?) at the top center of the corresponding pages of the supplemen¬ 
tary sc'ries. This means that a reference to a i)articular volume and page of 
the main series automatically locates the corresponding material in the first 
(or- any subsequent.) siippl(‘mentary series. When a compound was not 
known in time to 1)0 included in the main series of Beilstein, however, there 
can be no page number to transfer to the supplementary series, and the regular 
independent book pagination of the supplementary volume is then employed. 
To avoid confusion such absolute pagination is printed in this book with 
parentheses around the page number. 

It should be clearly understood that these references to Beilstein^s Handbuch 
arc included here only for the convenience of the users of these Tables. This 
book is wholly independent of Beilstein, and those users to whom Beilstein 
may be inaccessible need feel no concern that the value of these Tables to them 
is in any way impaired. 

B. The heading {second line) 

The second line of the standard heading contains four elements always 
presented in the same sequence as follows: 

1. Melting point or boiling point. 

2. Neutralization equivalent (for acids) or saponification equivalent (for 

esters). 

3. Density (in the case of liquids). 

4. Refractive index. 

(1) The melting or boiling point. In choosing the values cited for these 
constants, particular effort has been made to obtain those values representing 
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the purest possible material which has been reported. (See comments else¬ 
where on literature refercnc(\s.) In some instances where it has been impossi¬ 
ble to determine which of several divergent values is most reliable several are 
given. Boiling points are given for pressures of 760 mm. unless otherwise 
designated. Whenever very precise determinations have been reported, the 
values are often given in that form since this in no way impairs their value for 
ordinary work and may be very important to workers in specialized fields. 
On the other hand, data are often given for constants over a range of degrees, 
indicating that precise data were not available. 

In recent times much information has been obtained regarding the melting 
points of liquids at very low temperatures. When the melting point of a 
compound is given much below 0° it is rarely feasible to use the low melting 
point as a means of identification. It is, however, included for comparison 
and, since most such cases occur in genera which do not have neutralization or 
saponification equivalents, is often printed in the location otherwise left blank. 

(2) Neuiralizaiion or saponification equivalents. These values possess 
particular significance for acid's and esters, respectively, and should invariably 
be determined in the identification of every compound to which they apply. 

(3) Densities. Wherever possible data for this constant arc given in the 
form i.e., the density of the substance at 20° C. referred to water at 4° C. 
There are many compounds for which data at these temperatures are not 
available and in such instances other temperatures are given on the ground that 
some idea is better than none. For some very important compounds density 
data are also given at one or more additional temperatures such as or 
since this supplies information on the rate of change of density with tempera¬ 
ture. 

(4) Refractive indices. These are usually given in the form nf?, i.e., the 
refractive index taken at 20° with the D line of sodium light. In some 
instances other lines of the spectrum have been employed where no data on the 
D line were available. As with density, refractive index data are sometimes 
given at several other temperatures. 

C. General information on properties and reactions 

The second part of the description of each compound is concerned with those 
properties and reactions which are of interest and have bearing of one kind or 
another upon its identification. The nature of the treatment varies somewhat 
from one genus to another, as will be appreciated by inspection of typical cases. 
It should be understood, however, that it is not the intention to include in this 
part of the description all the possible reactions of the material (since those 
may be found in Beilstein) but rather only those reactions or properties which 
may have bearing upon the identification of the material. 

When a method of synthesis for a compound has been particularly well 
studied, reference to the method is frequently cited, partly to afford some 
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evidence as to the ease of accessibility of the material and partly to indicate 
how an authentic sample can best be prepared for comparison. 

The reactions cited in this part of the description often lead to materials 
which contain elements other than carbon, hydrogen, and oxygen and are 
therefore not themselves treated in detail in this volume. For such reaction 
products the corresponding Beilstein reference is often given in brackets for 
convenience should further information be desired. Whenever the product of 
a reaction is itself treated in full in this volume, however, its location number 
is given. 

Frequently it happens that, within a family of derivatives most of whose 
members are solids well suited for confirmation of the identity of an unknown, 
particular individuals arc liquids or very low-molting solids not so convenient 
for this purpose as solid members of some other series. These Tables often 
call attention to cases of this kind. 

More than one value for the melting point of a particular product derived 
from a numbered compound, or convtirsely several citations for the same con¬ 
stant, will often be noted in the Tables, In the latter case this serves to draw 
attention to the concordance of results of several different workers; in the 
former, attention is dinicted to the very fact that not all results agree. 

The constants of racemic compounds are often (juite different from those of 
the component optical enantiomorphs; wherever possible data of this kind 
haVe been included. 

In the case of eompoimds with multiple functions of the same kind, such as 
dibasic acids, dihydric phenols, dihydric alcohols, and diketones, it often 
happens that during the preparation of derivatives involving both functions 
some of the mono derivative is isolated. For this reason particular care has 
been taken to supplement the data on the normal reaction product by includ¬ 
ing the constants on the mono reaction products. A low melting sample of a 
product intended to be a bis derivative often is found to contain small amounts 
of the mono reaction product, after whose removal the desired product is 
entirely satisfactory. 

Although the analyst is expected to use his knowledge of organic chemistry 
to anticipate possible impurities in commercial samples attributable to the 
method by which they were or might have been prepared, attention is fre¬ 
quently drawn in the Tables to unconventional contaminants of sufficient 
importance to have been reported in the literature. Hydrates or other com¬ 
binations with solvents, polymers, or other reaction products which may be 
formed in small amounts during the treatment of the sample are also 
mentioned. 

Although the primary interest of this book is directed to the identification of 
compounds by qualitative means, the Tables contain many references to studies 
on the application of these methods to the quantitative determination of the 
compounds; 
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Inasmuch as it is often necessary to characterize particular compounds sub¬ 
sequent to their isolation from mixtures, many data of assistance in this con¬ 
nection have been included. Many references will be found on the formation 
of azeotropic (constant-boiling) mixtures with one or more other components. 
Occasionally deliberate preparation of such mixtures and determinations of 
their significant properties, such as boiling point or refractive index of the 
azeotrope, will serve to characterize the individual. 

D. Preliminary tests 

For many of the most common of the compounds included in these Tables^ 
there exist specific or semi-specific color tests. These arc generally simple to 
execute, may often be applied satisfactorily to minute amount/S of material, 
and when positive are so significant that tho}^ should invariably precede the 
preparation and characterization of derivatives. iSiudi tests are indicated by 
the symbol ®. They should be regarded as merely preliminary in character 
and not always carrying the same weight of conviction as the derivatives. 

E. Derivatives 

After the data comprised in the nine component parts of the heading, and in 
the main text descriptive of the behavior of each compound, there usually 
follows a section of derivatives. Each recommended derivative is preceded 
by the symbol (g), but occasionally in this section (to complete a family) data 
are inserted for products related to the pan^nt numbered compound but not 
advised as derivatives for identification purposes. In such cases a dash 
replaces the usual symbol. 

The sequence in which these derivatives arc listed has no relation to their 
respective merits as derivatives for the particular parent. Within a given 
genus the particular sequence is arbitrary but standard in form and sequence in 
order to facilitate intercom parison and reference. In addition to the types of 
derivatives common to all conventional numbers of the genus, there are some¬ 
times interpolated specific derivatives which are applicable to particular com¬ 
pounds but not general in type for all members of the group. 

The sequence of generic derivatives naturally varies from one genus to 
another, but for the very important type of carbonyl compounds, acids, and 
hydroxy compoimds the sequence employed will be outlined below. 

For aldehydes the standard sequence is as follows: oximes, sernicarbazones, 
phenylhydrazones, p-nitrophenylhydrazones, 2,4-dinitrophenylhydrazones, 
dimethones. 

For ketones the standard sequence is as follows: oximes, phenylhydrazones, 
p-nitrophenylhydrazones, 2,4-dinitrophenylhydrazones, sernicarbazones. 

For phenols the standard sequence is as follows: acetates, benzoates, 
p-nitrobenzoates, 3,5-dinitrobenzoates, benz^tiesulfonates, p-toluenesul- 



11 THE ARRANGEMENT OF DATA ON INDIVIDUAL COMPOUNDS 


fonatofi, 7 >-nitrc)l)onzyl ethers, 2,4-dinitrophenyl ethers, aryloxyacetic 
acids, A^-phenylearbainates, A^-(Q!-naphthyl)carbamates, iV-(p-xenyI)carba- 
mates, ((liphenyl)carbamates. 

For alcohols the standard sequence is Jis follows: acetates, benzoates, 
p-nitrobenzoates, 3,5-dinitrobenzoates, acid phthalates, acid 3-nitrophthal- 
ates, iV-phenylcarbamates, iV-(j>-nitrophenyl)carbamates, Ar-(a-naphthyl)- 
carbamates, N- (p-xenyl)carbamates, AT,AT-(diphenyl)carbamates. 

For acids the standard sequence is as follows: p-nitrobenzyl esters, phen- 
acyl esters, p-chlorophonacyl esters, p-bromophenacyl esters, p-iodophenacyl 
esters, p-phenylphenacyl esters, amides, anilides, p-toluidides, benzimidazoles, 
/S-benzylthiuronium salts, piperazonium salts. 

Before proceeding to the actual preparation of derivatives the analyst will 
often find advisable reference to the t ables of sequence of melting points com¬ 
prising Chapter XIII. The form of the data there presented readily enables 
the experimenter to determine whtither or not a particular derivative will 
possess real value in distinguishing his unknown from other suspects. 

F. Literature references 

The fifth and final section of the descriptive material for each serially 
numbered compound coinpi’ises the corresponding references to the chemical 
literature. These are associated with the corresponding portions of the 
descriptive text by arbitrary numbers set in bold-face carets, e.g., (5). 

The cardinal principle which has guided the selection of literature citations 
has been that of greatest utility to users of this book. The references cited 
have been selected so as to assist the analyst in difficulty by guiding him 
directly to much more detailed information than can possibly be included in a 
book of this kind. 

In general no literature reference has been cited unless it has actually been 
consulted in the original by the author and found important. When the 
literature source of descriptive data would be evident from an examination of 
Beilstein\s Handhuch, reference has often been omitted, but material which 
would not be found in this manner has been appropriately documented. In 
the preparation of these tables the chemical literature of each and every 
compound has been systematically searched, particularly over the period 
1920-1940, inclusive, not covered by the fourth edition of Beilstein. This is 
reflected by the fact that, of the more than 7000 citations, approximately 70 
per cent represent work reported since the period covered by Beilstein. 

Association of the references with the descriptive material has been arranged 
for the convenience of the users. It must not be construed as suggesting that 
reference to the original is imperative for the successful execution of any given 
procedure. Whenever difficulties or abnormalities arise, however, those who 
will take the trouble to examine the original papers will find their effort well 
recompensed. 
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4. Nomenclature 

Unusually careful attention has been given in this book to precision of the 
nomenclature. Although absolute consistency is perhaps an unattainable 
ideal, it has been pursued with vigor. Some aspects of the problem deserve 
particular mention. 

Where the name of a compound contains several different radicals, these 
have been arranged in alphabetical sequence irrespective of their size or nature; 
e.g., ethyl methyl ketone, isobutyl methyl ketone, 5-isopropyl-2-methylace- 
tophenone, methyl phenyl ether, phenyl p-tolyl ketone. 

Esters are named from the radical of alcohol or phenol together with that 
of the acid which they contain. Neutral esters of polyl^asic acids, however, 
invariably contain the syllable di-, tri-, etc., as part of the main name and not 
as a prefix; e.g., ethyl acetate, diisobutyl oxalate, trimethyl citrate, tetra¬ 
ethyl pyromellitate. The normal ester of adipic acid is thus listed as diethyl 
adipate, the half ester as ethyl hydrogen adipate. Esters (or ethers) of 
polyhydric alcohols include a syllable emphasizing the number of acid radicals 
involved; e.g., ethylene glycol dibenzoate, ethylene glycol diphenyl ether, 
ethylene glycol monoformate. 

In a few types of compounds, particularly with branched-chain alcohols, 
alkenes, and alkynes, the numbering of the prefixes representing substituents 
of the main chain varies according to whether the standard Geneva nomencla¬ 
ture used by Beilstein or the modification employed by Chemical Abstracts is 
employed. For such compounds both names are given and indexed. 

6. Abbreviations 

Neceasity for economy of space has required in this book unusually exten¬ 
sive employment of abbreviations. Many of these used are already familiar 
from contemporary abstract journals. Those which may be peculiar to this 
book have generally been chosen so as to suggest the full word, particularly 
when assisted by the context in which they occur. No attempt has been made 
to enslave the text to the abbreviations, however, and the full word is fre¬ 
quently used even though an abbreviation for it is included in the list. 

6. Indexes 

This book contains four different types of indexes. Two of these are dis¬ 
tinctly novel and two are conventional, as is explained below. 

A. Chemical type index 

Seven of the nine genera comprising this book are immediately preceded by 
a special type of listing designated as an index of chemical types. In this 
type of index the compounds of the particular genus are so arranged as to 
clarify certain important aspects of their structure. The precise sequence is 
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arbitrary and varies from one genus to another according to the nature of the 
compounds, but the principle underlying each will be evident upon inspection. 
For example, in that for Genus 8, Alcohols, the individual compounds for which 
descriptions occur in the Tables are classified according to their mono-, di-, or 
polyhydric character; according to whether they are primary, secondary, or 
tertiary alcohols; etc. In Genus 6, Esters, the individual compounds are 
classified according to the nature of the acid radical which they contain, etc. 
Users of this book should take pains to examine these type indexes since they 
often prove a most useful accessory tool in suggesting ideas and possible 
procedures. 

B. Index of melting-point sequence of derivatives 

The second novel type of index in this book constitutes Chapter XIII. 
The individual members of a number of important families of derivatives 
have here been arranged in the sequence of increasing numerical magnitude of 
their melting points. For each individual substance whose derivative is thus 
classified the lot^ation number is given in order to facilitate the examination of 
the details of the descriptive text without the necessity for intermediate 
consultation of the alphabetical index. 

Consultation of this index should invariably precede the preparation of a 
particular derivative in order to afford assurance that its characteristics will 
really be of diagnostic value. The chapter is also useful in suggesting to the 
analyst individual compounds corresponding to the melting point of a deriva¬ 
tive which he may already have prepared. By comparison of the melting- 
point values for two or more derivatives of different families, it is often possi¬ 
ble to restrict to a conveniently small list the number of structural possibilities 
for a given original unknown. 

C. Empirical formula i7idex 

This is arranged in the conventional familiar form, first according to the 
number of carbon atoms, and then according to increasing numbers of atoms 
of hydrogen and oxygen. Not only does this index serve to suggest to the 
analyst groups of isomers of the compound whose identity he has been led to 
suspect, and to facilitate literature searches for material published subsequent 
to the appearance of this book, but it also occasionally may serve as a final 
verification of the presence in or absence of a particular compound from the 
Tables, in any instances where the names which occur to the analyst do not 
appear in the alphabetical index. 

D. Alphabetical index 

This conventional type of index includes not only the principal name, 
but also all the subsidiary names given in the Tables for every numbered com¬ 
pound in this book. It cannot, of course, guarantee to contain every name 
which might conceivably be applied, since for the field of organic chemistry 
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such names are legion. However, with every name which is listed is associ¬ 
ated the corresponding location number, so that use of the index is perfectly 
straightforward and requires no cross referencing within itself. The first 
letter of the first syllable establishes the alphabetical position of each name, 
irrespective of any literal or numerical prefix such as o-, m-, p-, sec-, ^er-, cis-, 
trans-, a-, jS-, d-, meso-j or 1,3,5-. Within a particular group of isomers 

with the same name, however, the sequence is o-, m-, p-; or sec-, ier-; or a-, 
jS-, 7 -, as the case may be. Iso is not construed in this book as a prefix but as 
part of the main root. 



CHAPTER II 

THE GENERIC TESTS OF ORDER I 


PAGES 

Genus 1. Aldcihydes.15 

Genus 2. Carbohydrates.16 

Genus 3. Acids.17 

Genus 4. Phenolic compounds .19 

Genus 5. Esters.21 

Genus 6. Anhydrides and lactones.23 

Genus 7. Ketones 23 

Genus 8. Alcohols.24 

Genus 9. Hydrocarbons, ethers, etc^.26 


GENUS 1. ALDEHYDES 

Generic Test 1 

Add 0.05 g. of the finely powdered .substance (if a solid) or 1 drop (if it is a 
liquid) to 5 ml. of fuchsin-aldehyde reagent (Note 1). If the substance 
dissolves, allow the solution to stand two minutes, and them observe the color. 
If the substance does not dissolve, shake the test tube containing it geiitly for 
tv)o minutes and then observe the color. Never apply heat (Note 2). 

The appearance of a distinct pink, red, purple, or blue coloration in the 
solution within two minutes indicates that the compound tested should be 
sought in the tables of Genus 1, Order I (pages 30-76) (cf. Note 3). 

If the substance is a solid and no coloration is obtained, pass on to Generic 
Test 2 (page 16); if a liquid, to Generic Test 3 (page 17). 

Notes on Generic Test I 

1. Fuchsin-aldehyde reagent. Dissolve 0.2 g. certified basic fuchsin !n 10 ml. of a 
freshly prepared cold saturated aqueous solution of sulfur dioxide. Allow the 
solution to stand for several hours until all pink color disappears and it becomes 
colorless or pale yellow. Then dilute with water to 200 ml. and preserve in a 
tightly stoppered bottle. Note that “ Acid Fuchsin ” may not be used in the 
preparation of this reagent. 

The reagent keeps well if not unnecessarily exposed to air and light and should 
always be kept on hand. The directions for its preparation should be followed 
with care since any large increase of sulfurous acid above the quantity specified 
diminishes its sensitiveness and may lead to failure to detect the less reactive 
aromatic aldehydes such as salicylaldehyde and vanillin. A reagent which has 
been used for many months and is found to have lost sensitiveness may be revivi- 
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fied by cautious addition of sodium acetate, stopping at the moment when a faint 
pink coloration begins to appear, and discharging this color by a few drops of the 
oxidized solution held in reserve for the purpose. 

2. It should be noted that the fuchsin-aldehyde reagent is turned red by free 
alkali or by any substances whose solutions are alkaline by hydrolysis (such as the 
alkali salts of any weak acid), or by organic bases. It is also reddened by heating 
or by exposure in small quantities to the air at ordinary temperatures. 

3. Soluble aldehydes usually color the fuchsin reagent within a few seconds; 
those which are difficultly soluble and of high molecular weight sometimes require 
the full two minutes. Substances of aromatic, fruity, or pungent odor which have 
failed to give color in this test may be acetals or polymerized aldehydes and should 
be boiled with 5 ml. of water containing 1 drop of concentrated hydrochloric acid, 
a few*drops of the cooled solution then being added to the fuchsin-aldehyde 
reagent. Enough of the compound may thus be hydrolyzed or depolymerized to 
give a good reaction. 

4. In addition to true aldehydes this test admits to the genus those acetals and 
aldehyde polymers which are either partially hydrolyzed to aldehydes under the 
conditions of the experiment or by treatment according to Note 3, but excludes the 
aldose carbohydrates. (>)mmercial acetone and some other soluble ketones pre¬ 
pared by destructive distillation gradually redden the reagent if added to it in large 
quantity, but the color is due chiefly if not wholly to the presence of traces of alde¬ 
hydes or acetals. The limits set upon the quantity of material used, and the time 
allowed for the development of a distinct coloration, are both conditions which 
must not be disregarded. 

GENUS 2. CARBOHYDRATES 


Generic Test 2 

This test consists of two parts: the Molisch carbohydrate reaction and three 
supplementary tests. Apply the Molisch reaction first; then, if the result 
should be negative, omit the supplementary tests (Note 1) and pass on to 
Generic Test 3 (page 17). 

The Molisch Carbohydrate Reaction 

Place about 5 mg. of the substance with 10 drops of water in a 3-inch test 
tube, and mix with 2 drops of a 10% chloroform solution of a-naphthol. 
Allow 1 ml. of pure concentrated sulfuric acid to flow slowly from a pipet 
down the lower inclined side of the tube, so that the acid may form a layer 
beneath the aqueous one without mixing with it. If a carbohydrate is present, 
a red ring will appear within a few seconds at the interface. The color soon 
changes on standing or shaking, a dark purple solution being formed. Shake, 
and allow to stand for one or two minutes; then dilute with 5 ml. of cold water. 
In the presence of a carbohydrate, a dull violet precipitate will immediately 
appear. Addition of an excess of strong ammonia will change the color to a 
rusty yellowish-brown. Any substance that gives the dull violet and rusty 
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brown precipitate as well as the purple coloration, under the circumstances 
described, may be a carbohydrate (Note 2). 

The Supplementary Tests 

1. Dissolve or suspend a little of the powdered substance in a few drops of 
water and test the reaction with litmus; if it is distinctly acid the compound 
is not a carbohydrate. 

2. Place about 5 mg. of the substance in a 3-inch test tube, cover with 10 
drops of water, and then mix with 1 ml. of pure concentrated sulfuric acid. If 
a red or purple coloration, or indeed any coloration other than a yellow brown 
to black, mak(\s its appearance, the compound is not to be sought among the 
carbohydrates (Note 1). 

3. Add 1 drop of 0.1% ferric chloride solution to 1 ml. of a 1% aqueous 
solution of the substance, or if the latter is very insoluble to its cold saturated 
solution. Unless the solution remains colorless, or at the most shows a pale 
yellow or orange-yellow color ation, the compound is not to be looked for in this 
genus (Note 1). 

Notes on Generic Test 2 

1. The reason for applying the supplementary tests after a positive Molisch 
reaction is to exclude certain species of other genera which give coloration and 
might otherwise be mistaken for carbohydrates. Supplementary test 2 is required 
to exclude several glucosides such as salicin and esculin. 

2. On account of the delicacy of the Molisch reaction it is very essential that the 
substance examined shall be free from all traces of filter paper, particles of woody 
fiber, or dust. The purity of the reagents employed should also bo placed beyond 
question. The presence of nitrous acid in the sulfuric acid is particularly objec¬ 
tionable. The reagents may be tested by shaking 1 drop of the a-naphthol solu¬ 
tion with 10 drops of water and 1 ml. of concentrated sulfuric acid. The mixture 
should be golden-yellow in color; if it is dark green the reagents are not sufficiently 
pure. The a-naphthol solution does not keep well and should not be prepared in 
large quantities. The coloration observed in the Molisch reaction is supposed to 
be due to an unstable condensation product of furfural and a-naphthoL 

GENUS 3. ACIDS 

Generic Test 3 

This test consists of two parts: (A) titration in water; and (B) titration in 
alcohol. Apply procedure A to every solid or liquid specimen regardless of 
solubility. Apply procedure B only to those solid compounds which are 
insoluble in water and fail to titrate as acids in procedure A. If either pro¬ 
cedure A or B is positive see Note 8; if both procedures are negative pass on to 
Generic Test 4 (page 19). 

Procedure A. Titration in water (Note 1). Weigh out accurately about 
0.10 g. of substance into a 60-ml. beaker. Solids must be finely powdered 
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before weighing (Note 2). Add 1()-15 nil. of distilled water and 1 drop of 
phenolphthalein indicator solution (Note H), Place the beaker on a sheet of 
white paper and titrate with A^/IO alkali until the pink color produced by an 
excess of 1 drop of reagent over that required for exact neutralization persists 
for more than one minute (Note 4) even when the solution is constantly 
stirred. 

Procedure B, Titration in alcohol. If less than 2 ml. of alkali were required 
for neutralization in procedure A, and if th(^ solid substance did not go into 
solution, repeat the titration, substituting for the water about 25 ml. of alco¬ 
hol, using 3-4 drops of phenolphthalein solution instead of 1, and disregarding 
any precipitate which may form. If the alcohol has an acid reaction, add the 
indicator to it and bring the mixture to neutrality before adding the 
sample. 

Definition of 'positive test. Any compound that consumes more than 2 ml. of 
A^/10 alkali in either titration and that also gives a sharp and normal color 
transition at the end point should be sought in the tables of Genus 3 (pages 
84-200). The sharpness of the color transition and the alkali consiunption are 
phenomena of coordinate importance. The color transition is defined as 

sharp ” when a single drop of N/\0 alkali, added at the moment when the 
solution is exactly neutral but still colorless, suffices to develop a full strong 
pink color which is not greatly intensified when the quantity of free alkali is 
increased (Note 5). Any compound which after titration yields a solution 
that has a pronounced color other than a full pink is likely to be a species of 
Genus 4 (Phenols). Never titrate hot solutions or substitute any other 
indicator for phenolphthalein. 

Notes on Generic Test 3 

1. Whenever the available quantity of substance will permit, it is allowable to 
make a preliminary titration upon a small unweighed pinch of solid (about 0.1 g.) 
or on 3 drops of liquid. If not more than 3-4 drops of A/10 alkali are neutralized, 
or if the color transition at the end is not “ sharp,’' the accurate titration may be 
omitted and time saved. 

2. Always grind a solid to a uniformly fine powder before beginning a titration 
unless it is known in advance that it dissolves readily in cold water. If this injunc¬ 
tion is observed, and the suspended powder is persistently stirred, all but the 
weakest and most insoluble acids may, with a little patience, be successfully 
titrated without the use of alcohol. If, however, an acid is both very weak and 
almost absolutely insoluble (e.g., stearic acid), an aqueous suspension will pot 
neutralize the alkali and the use of alcohol becomes indispensable. 

3. The phenolphthalein indicator solution is prepared by dissolving 1 part of 
phenolphthalein in 300 parts of 50% alcohol. 

4. This one-minute time limit is imposed to avoid the gradual fading of the end 
point becs^use of absorption of carbon dioxide from the air or because of gradual 
hydrolysis of esters by the alkali. With nearly insoluble acids, neutralization of 
the dilute alkali is very slow toward the end of the titration when the quantity in 
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suspension is snaall. If stirring were unduly prolonged the end color would gradu¬ 
ally disappear owing to carbon dioxide in the air. A few esters (e.g., methyl for¬ 
mate, dimethyl oxalate, and some esters of hydroxy acids) do neutralize A/10 
alkali within the time limit selected and are consequently described in Genus 3, 
but this behavior is exceptional. 

5. The quantity of alkali consumed in titrating from colorlessness to a full 
pink diminishes as the strength of the acid increases, the limits varying from a 
fraction of a drop to several milliliters. The presence of carbonate in the alkali 
or of carbon dioxide in the water increases the transition interval and is very 
detrimental to sharpness if the impurity is at all considerable. For ordinary work, 
however, standard solutions prepared from the purest reagent caustic and ordinary 
distilled water will give satisfactory results. The condition of any doubtful alkali 
solution can quickly be determined by a blank titration of 2-3 drops of acetic acid. 

6. This large and important genus includes all colorless non-aldehydic carboxylic 
acids of Order I together with a few acid anhydrides and easily saponified esters 
which respond to the generic test. Many compounds popularly known as acids, 
and whose water or alcohol solutions will redden blue litmus, are too feebly acidic 
to respond to this generic test. Some phenols, beta diketones, and similar com¬ 
pounds consume more than 2 ml. of alkali before the appearance of a pink color, 
but these may be distinguished from the members of Genus 3 by the lack of 
sharpness of their end reactions. 

7. In titrating anhydrides a very characteristic phenomenon will often be 
observed. Instead of becoming pink when the neutral point is passed and alkali 
is present in excess, the solution remains colorless, but gradually becomes pink 
after standing for some time. The explanation seems to be that the anhydride 
acylates the hydroxyl groups of the indicator so that the power to form colored 
salts is lost. The colorless reaction product is gradually saponified, however, by 
the excess of alkali present after the titration, and the colored indicator salt is 
again formed. Confirmation of this hypothesis is found in the fact that direct 
titrations of acid anhydrides may be made successfully by testing the neutrality of 
the solution from time to time with fresh pieces of phenolphthalein paper. Under 
these conditions the indicator is always present in the free state and so performs its 
proper function. 

8. In Genus 3 both the solid and liquid divisions are further subdivided into 
sections: Section 1 comprising those individuals which are soluble in less than 50 
parts of cold water. Section 2 those which are not. To determine the solubility 
approximately, weigh out 0.2 g. of sample (if it is solid it must be in the form of an 
impalpable powder) into a small test tube, and add cold water in small measured 
portions from a small graduate or pipet, shaking persistently after each addition. 
If complete solution is effected by 10 ml. of water the compound should be sought 
in Section 1; if much more than this amount is required, in Section 2. Borderline 
cases are generally cross referenced in the Tables, 

GENUS 4. PHENOLIC COMPOUNDS 

Generic Test 4 

This generic test includes two procedures: 4-A., the ferric chloride test; 
and 4-B, the alkali test. Apply procedure 4-A of this test to every com- 
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pound whether solid or liquid. Apply procedure 4-B to every solid compound 
that fails to give a coloration in procedure 4-A, but not to liquids. Compounds 
that show a phenolic behavior in the first part of the generic test are classified 
as phenols irrespective of their behavior in procedure 4-/^. If either procedure 
4-A or 4-H is positive, the compound should be sought in the tables of Genus 4 
(pages 201“272); if both are negative, pass on to Generic Test 5 (page 21). 

Procedure 4-A. The ferric chloride test. Dissolve about 0.05 g. of the sub¬ 
stance in 1 ml. of cold water; or, if the material is difiicmitly soluble, prepare a 
hot saturated aqueous solution, cool, filter, and use 1 ml. of the cold filtrate. 
To this solution in a 3-inch test tube held in front of a sheet of whit e paper, add 
3 drops of a reagent prepared by diluting 3 drops of 10% ferric chloride solu¬ 
tion with 1 ml. of water. Pause for a few seconds after the addition of each 
drop to note whether any color change occurs. If no coloration is noticed, 
repeat the test as before, substituting alcohol for watca* as the solvent. If any 
transient or permanent coloration othcir than a yellow (Y) or orange-yellow 
(OY) is observed, the substance is probably a phenol or an enol. 

Procedure 4-B. The alkali test, (a) Place 0.10 g. of the finely powdered 
substance in a 3-inch test tube with 1 nd. of cold water, shake or stir vigorously 
for a few moments, and observe w^hether it dissolves. If complete solution 
occurs in the cold and no significant coloration was observed with ferric 
chloride in procedure 4-A, the substance is not a phcuiol. 

(6) If the substance did not dissolve appreciably in (a), add 1 ml. of cold 
aqueous 10% sodium hydroxide to the mixture. Shake or stir well for about 
one minute, and notice whether solution is effected or any strong coloration 
produced. If the compound now dissolves completely, or if it dissolves com¬ 
pletely after diluting the alkaline mixture with an additional milliliter of cold 
water, the compound should be sought among the phenols of Genus 4. The 
appearance of any pronounced coloration in the alkaline solution also shows the 
compound to be a phenol. 

Notes on Generic Test 4 

1. The ferric chloride test. Yellow and orange-yellow colorations developed in 
this test have to be disregarded because tones of these hues are produced by many 
polyhydric alcohols belonging to subsequent genera. A strong yellow also appears 
whenever alcohol is substituted for water as the solvent. The colorations given 
by phenols, although varying widely in hue, intensity, and permanence, are fortu¬ 
nately not often yellow. The colorations characteristic of some appear in 
extremely dilute solutions; others only in concentrated solutions. Some remain 
unchanged in quality for many hours; others appear and disappear within a 
second. A trifling excess of reagent is sometimes sufficient to destroy the color; 
in other cases it is beneficial or necessary. For these reasons it is desirable to 
observe the color after the addition of each drop of ferric chloride reagent. The 
test is applicable only to cold solutions. The cause of the color has been deter¬ 
mined in but few cases and probably varies. 
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. 2. The alkali test Several distinct principles are involved in the formulated 
procedure. The first and most important is that, with the exception of some 
polyhydric phenols like resorcinol and pyrogallol, the members of this genus are 
not easily soluble in cold water although they dissolve readily in cold sodium 
hydroxide solutions of appropriate concentrations. In most cases 1 N alkali has 
been found to serve best, but since the sodium salts of some (e.g., sodium methyl 
salicylate) arc much less soluble in alkali than in water, they occasionally precipi¬ 
tate even with 1 N alkali. It is to provide for this contingency that it is directed 
in (b) to dilute with about 1 volume of water. The use of a weaker alkali at the 
start is inadvisable because the salts of many phenols are so completely hydrolyzed 
in solution, unless a considerable excess of alkali is present, that their solubility in 
N/li) sodium hydroxide may appear to be no greater than in pure water. Finally, 
it should be noted that some compounds having phenolic structure will not dissolve 
in normal alkali. It has seemed wiser to treat such compounds as exceptions than 
to complicate the generic test. 

3, It is necessary to restrict the alkali test of procedure 4-R to solid phenols 
because a considerable number of liquid compounds of the subsequent genera 5 and 
6, which react neutral in the generic titration test of Genus 3, are saponified by 
short shaking with 5% aqueous alkali. Since, as far as is known, all the liquid 
phenols give at least transient colorations with ferric chloride, this limitation of the 
alkali test entails no serious disadvantage. 

4. The production of a colored solution in the test with alkali is not a general 
reaction of the jdienols, but whenever a coloration does appear at this point or in 
the*titration of Generic Test 3 it is very significant and alone suffices to indicate 
that the compound should be sought among the phenols in Genus 4. The colors 
are sometimes very brilliant (the phthaleins), but are often yellow or dark brown. 
Brown colorations ap})earing gradually on stirring are characteristic of phenols 
like pyrogallol, the alkaline solution being rapidly oxidized by absorption of 
atmospheric oxygen. 

GEimS 6. ESTERS 

Generic Test 6 

Weigh out accurately into a 3-inch test tube about 0.1 g. of the substance. 
Add 2 ml. of an approximately normal solution of alkali in methanol from a 
thin-sternmed pipet. The pipot need not be accurately calibrated but must 
be us()d with such precautions to insure uniformity of delivery that the volume 
of liquid discharged in successive experiments shall not differ by more than 
about 0.005 ml. Stopper the test tube tightly with a sound soft cork, and 
wire the stopper down. Prepare also a second exactly similar test tube, con¬ 
taining a similar 2-ml. sample of the standard alkali solution, to serve as a 
blank. Hang the tubes side by side in a beaker of boiling water for thirty 
minutes. Then rinse out the contents of each tube into separate small beakers 
and titrate carefully with N/10 acid using phenolphthalein as indicator. 

From the results of these tw^o titrations calculate the ^‘saponification 
equivalent ” of the compound, i.e., the number of grams which would be 
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required to react with 1000 ml. (1 equivalent) of normal alkali. This may 
readily be done by means of the following formula: 


Sap. Eq. 


1000 X grams of substance 

normality of add X (ml. acid neutralized by blank minus 

ml. acid neutralized by tube with sample) 


If the saponification equivalent found is greater than 510, pass on to Generic 
Test 7 (page 23), for the compound cannot be a species descrilied in either 
Genus 5 or Genus 6. If, however, the value obtained is less than 510 a search 
must be made through the appropriate divisions of the tables of Genera 5 and 6 
for a compound whose physical constants and saponification equivalent corre¬ 
spond to those found for the substance. If this search suggests a material 
which not only corresponds to the data obtained but also has some especially 
salient characteristics, these characteristics may suffice for the specific identifi¬ 
cation. Usually, however, it is necessary to sapionify a larger quantity of the 
unknown with aqueous alkali (Note 3), isolating and identifying its com¬ 
ponent alcohol (or phenol) and acid or both. (See T 1.51 of the Manual,) 


Notes on Generic Test 5 

1. In binding down the stoppers, the wire, after first being doubled, is twisted 
so as to form a small eye. It is then drawn tightly around tlie tube by twisting 
with pliers, after which the free ends arc passed over the cork and through the eye. 
They are then seized with the pliers and drawn back with sufficient force to imbed 
the wire slightly into the edges of the cork. If the wire is now bent sharply back 
upon itself the stopper will be held securely during the subse(iuent heating. 

2. The tables of Genus 5 contain only the most important esters derived from 
common alcohols or phenols. Other esters must be characterized by means of 
their alcohol (or phenol) and acid saponification products. Esters that arc 
readily saponified by cold alkali, cster-atdds, ester-phenols, and the enolic esters 
show a behavior with reagents which places them in Genus 3 (Acids) or Genus 4 
(Phenols). Among the liquid esters there are some slightly soluble compounds 
(e.g., diethyl succinate) which appear perfectly neutral in the titration test for 
acids, but which arc dissolved with saponification when shaken with cold aqueous 
normal alkali. Compounds of this class escape classification with the phenols 
only because of the provision that Generic Test 4-5 shall not be applied to liquids. 
On the other hand, a few esters which offer extraordinary resistance to the action 
of hot alkali fall into later genera. 

3. For esters very difficultly soluble in aqueous alkali this saponification with 
alcoholic alkali is indispensable to proper classification. The most serious limita¬ 
tion of the test is that the use of methanol as a solvent renders impracticable the 
direct identification of the lower-boiling alcohols when they are formed as saponifi¬ 
cation products. Inasmuch as this test is merely used to establish generic classifi¬ 
cation, however, and a separate aqueous alkali hydrolysis on a larger sample 
{Manual T 1.51) is almost always used for the isolation of the ester or anhydride 
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components, this limitation is unimportant. Occasionally replacement of the 
methanol by a higher-boiling alcohol, such as dicthylene glycol, facilitates the 
saponification of esters which hydrolyze slowly. Cf. Redemann, Lucas, Ind, Eng, 
Ckem,y Anal, Ed, 9, 521-522 (1937); Shaefer, Piccard, Ind, Eng. Chem.y Anal. Ed, 
10, 515-517 (1938). 

4. The possibilities for experimental error in the determination of saponification 
equivalent as a generic test are more numerous than in the determination of the 
neutralization equivalents for acids. Differences of 5% between experi¬ 
mental and theoretical values should not be considered serious discrepancies. 
The main object of the procedure is to ascertain quickly whether or not the com¬ 
pound belongs in Genus 5 or Genus 6. 

GENUS 6. ACID ANHYDRIDES AND LACTONES 
Generic Test 6 

No independent Generic Test 6 exists, the claim of any compounds to mem¬ 
bership in the genus being settled by the outcome of Generic Test 5, and by the 
examination of the saponification products. Those compounds should be 
sought in Genus 6 which, although not rapidly enough attacked by cold alkali 
to respond to the generic tests for acids or phenols, yield a saponification 
equivalent of less than 510 in Generic Test 5, and form the sodium salt of an 
acid as their sole saponification product. 

Notes on Generic Test 6 

1. The number of compounds described in the tables of Genus 6 is smaller than 
for any other genus in Order I. This is partly due to the fact that many of the 
simpler and more important anhydrides (e.g., acetic anhydride, succinic anhy¬ 
dride, benzoic anhydride), are sufficiently reactive towards either cold iV/10 or 
1 N alkali to be classified with the acids or phenols. 

GENUS 7. KETONES 

Generic Test 7 

This test consists of two parts: part (A) conducted at room temperature; 
and part (B) at 80°C. Part (JS) is employed only if part (4) gives negative 
results. If either is positive the compound should be sought in the tables of 
Genus 7 (pages 354-397); if both are negative, pass on to Generic Test 8 
(page 24). 

Procedure 7~A, To 3 ml. of the special phenylhydrazine reagent (Note 1) 
in a dry 6-inch test tube add 1 drop of the compound if it is a liquid, or 0.05 g. 
in finely powdered form if it is a solid. Suspend the test tube by its lip between 
the thumb and middle finger, and sway it with a gentle pendulous motion 
(one vibration per second) for five minutes. Violent shaking must be care¬ 
fully avoided since it will obscure observation by the formation of opaque 
emulsions or suspensions of merely mechanical origin. If the foregoing 
experiment performed at room temperature produces neither a creamy or 
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opaque mixture, nor the appearance of a definite precipitate, proceed at once 
to part 7-B. 

Procedure 7-B. Stand the loosely stoppered tube in a 500-ml. beaker con¬ 
taining a thermometer and a 3-cm. layer of water already heated to a nearly 
constant temperature of 80° C. Maintain this temperature, making frequent 
observations of the phenomena, for 15 minutes. 

If the originally clear liquid above or surrounding the drops or suspended 
particles of the compound being tested becomes creamy or opaque from the 
formation of an emulsion or precipitate during the prescribed period, it is to be 
sought in Gemis 7. In doubtful cases the test for opacity is to hold the test 
tube against a piece of white paper on which a small black cross has been 
drawn with ink lines 1 mm. in width. If the cross is not visil)le on looking 
horizontally through the solution with a good light falling upon it from behind 
the observer, the mixture is opaque. In making this test for opacity in 
part (B) of the experiment, the tube is first removed from the bath and 
quickly wiped dry, but it must not be allowed to stand or cool down be¬ 
fore making the observation. 

Notes on Generic Test 7 

1. The Special Phenylhydranne Reagent, This is prepared by mixing 1 ml. of 
pure phenylhydrazine, 7.5 ml. of 95% ethyl alcohol, and 2.5 ml. of glacial acetic 
acid, and diluting with distilled water to a total volume of 25 ml. This reagent 
keeps fairly well in a dark place, but it should not be prepared in large quantities, 
or used in testing if it has become turbid or dark colored. 

2. Since’many aldehydic and ketonic compounds of the lower genera also give a 
positive reaction in the foregoing test it is particularly important that the specimen 
tested shall give no color reaction with the fuchsin-aldchyde reagent in Generic 
Test 1. Slightly oxidized alcohols and unsaturated hydrocarbons may also lead to 
error for a similar reason. 

3. The test gives satisfactory positive results with all the ketones included in the 
tables of Genus 7, but fails with a few unreactive compounds which if examined by 
it will appear to belong to Genera 8 or 9. These exceptions are in part provided 
for in the Tables by cross reference. Ketones which are unreactive in this test will 
generally have a carbonyl group that is joined to two alkyl radicals higher than 
hexyl, to any aryl radical and an alkyl higher than C 11 H 23 , to any two tertiary alkyl 
radicals, or to any carbocyclic radical containing two substituents in ortho position 
to its point of attachment to the carbonyl group. Isocyclic ketones such as 
fenchone, having an esocyclic carbonyl lying immediately between two ortho sub¬ 
stituents, are likewise unreactive. 

GENUS 8. ALCOHOLS 

Generic Test 8 

This test comprises two parts, A and B, as follows; 

Procedure 8-A. If the compound under examination is completely soluble 
in less than 50 parts of water at 20° C. (see Note 8 under Generic Test 3, page 
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19), and has failed to give the preceding generic tests, it should be sought in the 
tables of Genn^s 8 (pages 898-481). 

Procedure 8-/?. If the comi)ound does not dissolve in 50 parts of water at 
20° C. (see above) and is a liquid at 75° C. (see Note 4 below), apply the 
sodium test which follows. 

The sodium test for alcohols. Place 5 drops of the liquid in a 3-inch test tube 
which has been dried carefully just before use. Support the tube in a vertical 
position by thrusting it through a perforated cork held in a clamp. Obtain a 
piece of clean crust-free sodium from the stock bottle, and preserve it in a small 
porcelain dish under dry kerosene. Grasping the sodium with forceps under 
the surface of the hydrocarbon, use a sharp knife to cut off a bright piece of 
metal approximately equivalent to a 2-mm. cube. Seize the fragment with the 
forceps, touch it quickly to a piece of soft filter paper to remove adhering oil, 
and without delay drop it into the liquid in the test tube. Allow it to stand at 
room temperature (Note 3) for two minutes, and observe any evolution of gas 
or change in the appearance of the metal. 

At the end of this time, if the sodium has not disappeared, arrange the clamp 
holding the test tube so that the tube dips into a small beaker of concentrated 
sulfuric acid previously brought to a temperature of 75° C. Maintain this 
temperature for about five minutes. 

If a brisk effervescence takes place m either part of this test the compound 
is an alcohol. If the gas evolution is rather slow, but is nevertheless well 
sustained after the first minute, the compound is probably described in the 
tables of Genus 8. If there is no effervescence and the sodimn remains 
unattacked during both parts of the test the compound is not an alcohol. 

Notes on Generic Test 8 

1. Correct interpretation of the phenomena requires good judgment and some 
experience on the part of the observer. Very few commercial specimens belonging 
to Genus 9 are so free from moisture as to give off no gas at all. Ability to make 
the right decision is most quickly gained by examining the behavior of a few 
representative compounds. 

2. Heat is employed in the second part of the test to increase the number of 
compounds to which it is applicable and to make the result more decisive where 
reaction is slow. At the prescribed temperature of 75° C. no compound of the 
succeeding genus is known to be decomposed by sodium. At higher temperatures, 
however, sodium attacks some hydrocarbons, e.g., melted anthracene, with 
considerable violence. 

3. Substances which melt between room temperature and 75° C. are to be 
tested only in the melted state. 

4. Examination of the tables will show a few compounds included in this genus 
which (since they are not soluble in 50 parts of water and are still solid at 75° C.) 
are not covered by the provisions of the generic test. These are as follows: 
1:5961 Decanediol-1,10; 1:5965 Terpin hydrate; 1:5970 Diphenyl-a-naphthyl- 
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carbinol; 1:5975 Cholesterol; 1:5980 Ergosterol; 1:5985 Triphenylcarbinol; 
and 1:5990 d-BorneoI. However, most of these substances exhibit in other ways 
chemical behavior so characteristic as to make unwarranted any extension of the 
generic test merely to include these cases. 

GENUS 9. HYDROCARBONS, ETHERS, ETC. 

This final genus of Suborder I consists mainly of hydrocarbons but also 
contains some ethers as well as a few unreactive ketones and esters which have 
not responded to earlier generic tests. There is no special Generic Test 9. 

Within the solid and liquid divisions of this genus the several compounds are 
arranged by sections, all of which should be examined in establishing the 
identity of any unknown which appears not to have reacted to any of the pre¬ 
ceding generic tests and thus presumably belongs to Genus 9. 



CHAPTER III 

GENUS 1. ALDEHYDES 

1. Alphabetical Name Index* 


Acetal. 1:0156 

Acetaldehyde. 1:0100 

Acetaldehyde dimethylacetal. 1:0125 

Acetaldehyde trimethyleneacetal... 1:0162 

Acrolein. 1:0115 

Acrolein dicthylacetal. 1:0169 

Aldol. 1:0270 

a-n-Amylcinnamaldehyde. 1:0285 

p-Anisaldchyde. 1:0240 

Benaaldehydfi. 1:0195 

n-Butyl-ethyl-acetaldchyde. 1:0184 

n-Butyraldehyde. 1:0130 

7i-Caproaldehyde. 1:0176 . 

n-Caprylaldehyde.. 1:0192 

Cinnamaldehyde. 1:0245 

Citral. 1:0280 

d-Citronellal. 1:0220 

Crotonaldohyde. 1:0150 

Ciimaldehyde. 1:0234 

w-Decylaldehyde. 1:0222 

3,4-Diethoxybenzaldehyde. 1:0261 

Enanthaldehy de. 1:0183 

Ethoxyacetaldehyde. 1:0159 

o-Ethoxybenzaldehyde. 1:0242 

m-Ethoxy benzaldehydc. 1:0238 

p-Ethoxyl>enzaldehyde. 1:0251 

a-Ethyl-n-butyraldehyde. 1:0163 

jS-Ethyl-a-mcthylacrolein. 1:0179 

a-Ethyl-/3-7i-propylacrolein. 1:0193 

Formaldehyde. 1:0145 

Formaldehyde diethylacetal. 1:0185 

Formaldehyde trimethyleneacetal.. 1:0158 

Furfural. 1:0185 

Furfural diacetate. 1:0020 

/^(o-Furyl) acrolein. 1:0025 

d,W3lyceraldehyde. 1:0070 

d,Z-Glyceraldehyde diethylacetal... 1:0280 

Glycolaldehyde diethylacetal. 1:0191 

Hexahydrobemsaldehyde. 1:0186 

p>Homosalicylaldehyde. 1:0030 

Hydrocinnamaldehyde. 1;0225 


^ For compete alphabetical name index covering all 
the main alphabetical index. 


o-Hydroxybenzaldehyde. 1:0052 

w-Hydroxy benzaldehydc. 1:0055 

p-Hydroxy benzaldchy de. 1:0060 

5-Hydroxymethyl-2-f urylaldehydo . 1:0298 

Isobutyraldehy de. 1:0120 

Isovaleraldehyde. 1:0140 

Lauraldchyde. 1:0017 

M argaraldehy de. 1:0009 

Metaldehydc. 1:0075 

M ethoxyacetaldehyde. 1:0138 

o-Methoxybenzaldchydo. 1:0235 

m-M ethoxy benzaldehydc. 1:0232 

p-Mcthoxy benzaldehydc. 1:0240 

Methylal. 1:0105 

a-Methyl-/^butyraldchyde. 1:0142 

5-Methylfurfural. 1:0198 

Methyl-n-propyl-acctaldehyde.... 1:0166 

n-Myristaldehy de. 1:0004 

jS-N aphthaldehy de. 1:0036 

Palmitaldehyde. 1:0007 

Para-n-butyraldehj^dc. 1:0275 

Paraformaldehyde. 1:0080 

Paraisobutyraldehyde. 1:0035 

Paraldehyde. 1:0170 

Pelargonaldehyde. 1:0197 

w~Pentadecylaldehy de. 1:0005 

Phenoxyacetaldehyde. 1:0224 

Phenylacetaldehyde. 1:0200 

Phenylgly oxal. 1:0278 

Phenylglyoxal hydrate. 1:0053 

Piperonal. 1:0010 

Propionaldehy de. 1:9119 

Propionaldehyde diethylacetal. . . . 1:0172 

Protocatechualdeliyde... 1:0073 

Protocatechualdehyde-3-ethyl ether 1:0945 

/J-Resorcylaldehyde. 1:0065 

i5-ReB6rc|8i6dehyde dimethyl ether. 1:0049 

Salicylaldehyde. 1:0295 

Stearaldehy de. 1:0912 

Tetrahydrof urf ural. 1:0182 


names of all numbered compounds in this book see 
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GENUS 1 


o-Tolualdehydo. 1: 0J810 

m-Tolualdehyde. 1: 0^08 

p-Tolualdchyde. 1:0215 

n-Tridccylaldehyde. 1:0003 

Trimethylacetaldehyde. 1:0133 
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?i-Undocylaldehyde... 1:0002 

Ti-V aleraldehyde. 1:0155 

Vanillin. 1:0050 

Veratraldehyde. 1:0015 


2. Chemical Type Index 

(Names used here are not necessarily same as subject index names.) 


I. Aliphatic Aldehydes 

A. Saturated 


Formal drhyd e. 1:0145 

Acotaldehy do. 1:0100 

Propi on aldehyde. 1:0110 

w-Butyraldehydo. 1:0130 

Isobutyraldehyde. 1:0120 

n-VaIeraldehyd(‘. 1:0155 

Isovaleraldehy do. 1:0140 

Trimethylacetaldehyde. . .. 1:0133 

a-Mcthyl-n-butyraldchydo. 1:0142 

w-Hexaldohyde. 1:0176 

a-Methyl-n-valeraldchydc. 1:0166 

a-Ethyl-n-butyraldohydo .. 1:0163 

n-Enanthaldehyde. 1:0183 

n-Octaldehy do. 1:0192 

2-Ethylhexaldehyde. 1:0184 

n-Nonaldehyde. 1:0197 

n-Decylaldohydc. 1:0222 

w-Unde<jylaldehyde. 1:0002 

Lauraldehyde. 1:0017 

Tridecylaldehy do. 1:0003 

Myristaldohyde. 1:0004 

Pentadec^ylaldehyde. 1; 0005 

Palmi tal dehyde. 1;0007 

Margaraldehyde. 1:0009 

Stearaldehyde. 1:0012 

Tetrahy drof urfural. 1:0182 

B. Umaturated 

Acrolein. 1:0115 

^-(of-Furyl) acrolein. 1:0025 

a-Ethyl-/8-n-i)ropylacrolein 1:0193 
/3-Ethyl-a-mcthylacroloin.. 1:0179 

Crotonaldehy de. 1:0150 

Citral. 1:0230 

d-Citronellal. 1:0220 

C. Polymers 

Metaldehy de. 1:0075 

Paraformaldehyde. 1:0080 

Paraldehyde. 1:0170 

Para-n-butyraldehyde. 1:0275 

Paraisobutyraldchy de. 1:0035 


D. Acetals 


Formaldehyde dimethylace- 

tal. 1:0105 

Formaldehyde diethylacctal 1:0135 
Formal d ehy de trime thylcne- 

acetal. 1:0158 

Acetaldehyde dimcthyl- 

acetal. 1:0125 

Acetaldehyde diothylacetal 1:0156 
Acetaldehyde trimethylcne- 

acetal. 1:0162 

Propional dehyde diethyl¬ 
acctal. 1:0172 

Acrolein diethylacctal. 1:0169 

Glycolaldchyde di(?thyl- 

acetal. 1:0191 

Glyceraldehydc dicthyl- 

acetal. 1:0280 

E. Hydroxyaldehydes 

Methoxyacctaldehyde. 1:0138 

Ethoxy acetaldehyde. 1; 0159 

Phenoxy acetaldehyde. 1;0224 

Aldol. 1:0270 

Glyceraldehydc. 1:0070 

F. Ketoaldehydes 

Phenylglyoxal. 1:0278 

Phenylglyoxal hydrate.. .. 1:0053 


II. Abomatic Aldehydes 
A. True aromatic aldehydes 


Furfural. 1:0185 

6-M ethylf urf ural. 1:0198 

5-Hydroxymethylfurfural.. 1;0298 

Benzaldehyde. 1:0195 

o-Tolualdehyde. 1:0210 

m-Tolualdehy de. 1:0208 

3 >-Tolualdehyde. 1:0215 

2 >-Isopropylbenzaldohyde. . 1:0234 

/8-N aphthaldehy de. 1;0036 

B. AryUsuhstituted alipheUie aldehydes 

Phenylacetaldehyde. 1:0200 

Hydrocinnamaldchyde.... 1:0225 
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ALDEHYDES 


Cinnamaldehy de. 1:0!S45 

a-n-Amylcinnamaldehyde.. 1:01385 

Hexahydrobcnzaldt^hyde... 1; 0186 

C. Phenolic aldehydes 

o-Hydroxyhenzaldehyde. .. 1:0205 

7»-Hydroxybcnzal d«hyde. . 1:0055 

j>-Hydroxy beiizal dohyde... 1:0060 

2-Hydroxy-5>nicthylben2- 

aldehyde. 1:0030 

2.4- Dihydroxy benzalde- 

hydc. 1:0065 

3.4- Dihydroxy beiizalde- 

hyde. 1:0078 

D. Ethers of phenolic aldehydes 

o-Methoxybenzaldchydc. . . 1:0235 

m-Methoxybcnzaldehyde. . 1:0232 

2 >-M ethoxybenzaldehyde,.. 1:0240 


o-Ethoxybenzaldehyde. . .. 1:0242 

m-Ethoxy bcnzaldehyde- 1:0238 

p-Ethoxybcnzaldehyde. . .1:0251 

2.4- Dimethoxy benzalde- 

hyde. 1:0040 

3.4- Dimcthoxy bcnzalde- 

hyde. 1:0015 

3.4- Diethoxy bcnzaldehyde. 1:0261 

3.4- Methvlenodioxybenz- 

aldehyde. 1:0010 

Protocatechual dehyde-3- 

methyl ether. 1:0050 

Protocate(;hualdehyde-3- 

ethyl ether. 1:0045 

III. Miscellaneous 

Furfural diacetate. 1:0020 














ORDER I: SUBORDER I: GENUS 1: ALDEHYDES 
Division A, Solid Aldehydes 

1:0003 n-UNDECYLALDEHYDE CH 3 .(CH 2 ) 9 .CHO C 11 H 22 O Beil. 1-713 

(Undecanal) 

M.P. (1) 2^3 = 0.8351 (1) = 1.4333 (1) 

Polymerizes spontaneously, or aim. instantly with few drops of H2SO4 to a trimer [Beil. 
XIX-392], ndls. or Ifts. from ether, m.p. 47-48°; eas. sol. CeHe, dif. sol. AcOH. Above b.p. 
partially depolyrnerizes and condenses (1). 

C oxidizes in air to undecylic acid (1:0573) — Reduces Tollens^ soln. (T 1.11) — Treat¬ 
ment with NaHSOs soln. transfonns C to the trirner; addn. does not occur (1). 

Reduction with Zn dust + AcOH yields 7i-uudecyl ale. (1:5890) (1). 

® Undecylaldoxime : white ndls. from MeOH, m.p. 72° (1). 

® Undecylaldehyde semicarbazone : ndls. from MeOH, m.p. 103° (1). 

® Undecylaldehyde 2, 4-dinitrophenylhydrazone : yellow, m.p. 104° (2). 

1:0003 (1) Blaise, Guerin, BuU. aoc. chim. (3) 39, 1203-1207 (1903). (2) Allen, J. Am. Chem. Soc. 
53, 2968 (1930). 

- /j-METHOXYBENZALDEHYDE CH 3 O.C 6 H 4 .CHO C 8 H 8 O 2 Beil.Vm-67 

M.P. 0° 

See 1:0240. Genus 1: Aldehydes. B.P. 248°. 

- o-METHOXYBENZALDEHYDE CH3O.C6H4.CHO C 8 H 8 O 2 Beil. Vin-43 

M.P. 3.7-3.0° (m.p. after fusion of 35° form). 

See 1:0235. Genus 1: Aldehydes. B.P. 243-244°. 

- LAURALDEHYDE (isomeric form) CH3.(CH2)io.CHO C12H24O Beil. 1-714 

M.P. + 11 . 1 ° 

See 1:0017. Genus 1: Aldehydes (later in this section). 

- PARALDEHYDE (Acetaldehyde trimer) C 6 H 12 O 3 Beil. XIX-395 

M.P. +13.6 

See 1:0170. Genus 1: Aldehydes. B.P. 124°. 

- ^-ETHOXYBENZALDEHYDE C2H&.O.C6H4.CHO C9H10O2 Beil. Vin-73 

M.P. 13-14° 

See 1:0251. Genus 1: Aldehydes. B.P. 255°. 

1:0003 n-TRIDECYLALDEHYDE CH 8 .(CH 2 )ii.CHO Ci 8 H 2 eO Befl. 1-715 

(Tridecanal) 

M.P. 14° ( 1 ) 

Readily sol. org. solv. 
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SOLID ALDEHYDES 


1:0003-1:0005 


On stdg. polymerizes grad, to a trimer [Beil. XIX-3921, ndls. from ether, m.p. 61.5®; 
dif. sol. ale. or ether, eas. sol. CeHe, CHCI 3 . The trimer does not reduce KMn 04 in ace¬ 
tone. On slow distn. it is reconverted to monomer (1). 

C in acetone soln. reduces KMn 04 yielding tridecylic ac. (1:0600) (1). 

C in ether soln., shaken with satd. aq. NaHSOs (cf. T 1.12) yields a crystn. NaHSOs 
cpd. (1). 

® Tridecylaldoxime : ndls. from dil. ale., m.p. 80.5® (1). 

® Tridecylaldehyde semicarbazone : pi. from ale., m.p. 106® (1). 

1:0003 (1) Le Sueur, J. Chem. Soc. 87,1903-1905 (1905). 

1:0004 n-MYRISTALDEHYDE CH 3 .(OH 2 )i 2 .CHO C 14 H 28 O BeU. 1-716 

(Tetradecylaldehydc; tetradecanal) 

M.P. 23.0® (1) (2) 

22.5® (3) 

On stdg, polymerizes gradually to a trimer [Beil. XIX-392], ndls. from ether, m.p. 65.5®, 
insol. cold ale., ether, or acetone. The trimer does not reduce KMn 04 in acetone even on 
boiling. On slow distn. at reduced press, it is quant, reconverted to monomer, m.p. 23.5® 
( 2 ). 

C in acetone soln. slowly reduces KMn 04 in cold; very readily on warming, yielding 
myristic acid (1:0630) (2). 

C in ether soln., shaken with satd. aq. NaHSOs (cf. T 1.12), yields a crystn. NaHSOs cpd. 
(2) (4). 

® Myristaldoxime : ndls. from dil. ale. or from MeOH, m.p. 82.5® (1) (4), 82.5-83.5® (3). 
® Myristaldehyde semicarbazone: ndls. from dil. ale. or from MeOH, m.p. 106.5® (1). 

® Myristaldehyde ^nitrophenylhydrazone : bright yel. cryst. ])dr., m.p. 95® (1). 

1:0004 <1) Stephen, /. Ch^. Soc, 127 , 1876 (1925). (2) Le Sueur, J, Chem. Soc. 87 , 1900-1902 

(1905). <3) Uhl, J. Am. Pharm. Assoc. 24 , 382 (1935). (4) Krafift, B&r. 23 , 2361 (1890). 

1:0005 n-PENTADECYLALDEHYDE CH 3 .(CH 2 )i 3 .CHO C 15 H 30 O BeU. 1-716 
(Pentadecanal) 

M.P. 24-25® (1) (2) 

On stdg. polymerizes grad, to a trimer [Beil. XIX-392], ndls. (from ether), m.p. 69-70® 
(1), insol. cold ale., ether, acetone, or AcOEt. The trimer does not reduce KMn 04 in ace¬ 
tone even on boiling. On slow distn, under reduced press, the trimer is quant, reconverted 
to monomer, m.p. 24-25® (1). 

C in acetone soln. slowly reduces KMn 04 in cold, very readily on warming, yielding 
pentadecylic acid (1:0620) (1). 

C in ether soln., shaken with satd. aq. NaHSOs (cf. T 1.12), yields cryst. NaHSOs cpd. 

( 1 ). 

® Pentadecylaldoxime: ndls. from dil. ale., m.p. 86® (1). 

® Pentadecylaldehyde semicarbazone: ndls. from ale., m.p. 106.5® (1). 

® Pentadecylaldehyde ^-nitrophenylhydrazone: yel. scales from ale., m.p. 94-95® (2). 

® Pentadecylaldehyde 2,4-dinitrophenylhydrazone: m.p. 107.5® (2); yel. pr. from pyri¬ 
dine + ftlc., m.p. 106-107® (3). 

® Pentadecylaldehyde thiosemicarbazone: cryst. from ether, m.p. 95-96.5® (2). 

1:3033 (1) Le Sueur. J. Chem. Soc. 87 , 1896-1898 (1905). (2) Landa, BuU. soc. chim. ( 4)37 
1236-1237 (1925). (3) Newman, J. Am. Chem. Soc. 57 , 734 (1935). 
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GENUS 1, DIV. A 
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1:0007 PALMITALDEHYDE CH 3 .(CH 2 )i 4 .CHO C 16 H 32 O BeU. 1-717 

(n-Hexadecylaldehyde; hexadecanal) 

M.P. 3r ( 1 ) ( 2 ). 

Thin pi. with nacreous luster (from ether) — Insol. aq., sol. or^. solv. 

On stdg. polymerizes (incompletely) to a triiner [Beil. XlX-392], ndls. (from ether), 
m.p. 73° ( 1 ) ( 2 ), insol. ale., ether, or It. pet. The triiner does not reduce KMn 04 in acetone 
even on long boilg., nor form a NaHSOs cpd. — On htg. under reduced press. ( 1 ) or at 150° 
with trace of ZnCl 2 (3) the triiner is reconverted to monomer. 

C in acetone soln. is oxid. by KMn 04 to palmitic ac. (1:0()50) (1). 

C in ether soln., shaken with satd. aq. NaHSOa (cf. T 1 . 12 ), yields crystn. NaHSOs cpd. 
accompanied by trace of trimer. 

(© Palmitaldozime : ndls. from dil. ale., m.p. 88 ° (1) (2). 

® Palmitaldehyde semicarbazone: pi. from dil. ale., m.p. 107° (1); 108-109° (2). 

® Palmitaldehyde />-nitrophenylhydrazone : yel. ndls. from ale., m.p. 96.5° ( 2 ). 

® Palmitaldehyde thiosemicarbazone : m.p. 109° (4). [For m.p.s. of mixtures with 
corresp. deriv. of stearaldehyde (1:0012) see (5).] 

1:0007 (1) Le Sueur, J. Chem. Soc. 87 , 1892-1894 (1905). (2) Stephen. J. Chew. Soc. 127 , 1876 

(1925). (3) Gottfried, Ulzer, Cent. 1928 , I, 1193. (4) iVulgen, Behrens, Z. physiol. Chem. 

177 , 229 (1*928). (5) Fculgen, Imhauscr, Behrens, Z. physiol. Chem. 180 , 170 (1929). 

- 0 -METHOXYBENZALDEHYDE CH 3 O.C 6 li 4 .CHG C 8 H 8 O 2 Beil. Vm-43 

M.R 35° 

See 1:0235. Division B. Liquid aldehydes. B.P. 243-244°. 

1 :0009 MARGARALDEHYDE CH 3 . (CH 2 )i 5 .CHO C 17 H 34 O Beil. 1-717 

(n-Heptadecylaldehyde; heptadecanal) 

M.P. 35-36° 

Ndls. (from pet, ether) — Odor like paraffin — Very sol. cold ether, CHCI 3 , CeHe, or It* 
pet.; not readily sol. ale., acetone, or EtOAc in cold, but easily on htg. 

From hot abs. ale. cryst. with 1 mole EtOH in ndls., m.p. 52° — Ale. of crystn. lost on 
stdg. in vac. over cone. H 2 SO 4 . 

C in acetone soln. reduces KMn 04 in cold >delding margaric ac. (1:0635). 

On stdg. C slowly polymerizes to a trimer [Beil. XlX-392], ndls. from It. pet., m.p. 77-78°, 
which does not reduce KMn 04 in acetone, nor combine with NaHS 03 or NH 2 OH — On 
htg. at 245-250° the trimer is aim. quant, reconverted to monomer, m.p. 35-36°. 

C in ether soln., shaken with satd. aq. NaHSOs (cf. T 1 . 12 ), yields crystn. NaHSOs cpd. 
accompanied by trace of trimer. 

® Margaraldoxime: pi. from AcOEt, m.p. 89.5° (1). 

® Margaraldehyde semicarbazone: ndls. from ale., m.p. 107-108° (1). 

1:0009 (1) Le Sueur, J. Chem. Soc. 85, 833-835 (1904). 

1:0010 PIPERONAL H 2 C—O CgHeOa Beil.XIX-115 

(Heliotropin; n 

3,4-methylene- / —CHO 

dioxybenzaldehyde) 

M.P. 37° B.P. 263° 

Ndls. from hot aq.; sol. in 500-600 pts. cold aq. — Heliotrope odor. Gives cryst. 
NaHSOa compd. (T 1 . 12 ) dif. sol. aq. or ale. — Eas. volat. with steam. 
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SOLID ALDEHYDES 


1:0010-1:0015 


Oxidn. with aq. KMn 04 at 70-80® (1) ( 2 ), or with hot KOBr (quant, yield) [NaOCl does 
not work] (3), or with alk. H 2 O 2 (quant, yield in 30 inin.) (4), yields pif)eronylic ac. (1:0865), 
m.p. 228°. 


® 6 -Nitropiperonal: Warm 0.1 g. C gently with HNO 3 (D = 1.4); ppt. solid with cold 
aq.; cryst. from hot aq.; pale yel. silky ndls., m.p. 95.5°. ( 6 .) — Salway (7) recom¬ 
mends extn. crude with NaHSOs soln. to dis. 6 -nitro prod., later pptg. by addn. of alk.; 


material insol. in NaHSOa is CH 2 <^^^C 6 H 3 .N 02 (1,2,4), m.p. 


145° 


® Piperonaldoxime (anti): ndls. from hot aq., m.p. 110° ( 8 ). 

® Piperonal semicarbazone: m.p. 234° (9). 

® Piperonal phenylhydrazone: yel. ndls. from ale., m.p. 102-103° ( 8 ). 

® Piperonal ^-nitrophenylhydrazone: red cryst., m.p. 199-200° (Ileilbron). 

® Piperonal 2,4-dinitrophenylhydrazone: red cryst. from AcOH, m.p. 266° dec. (10), 
from xylene, m.p. 265° dec. ( 11 ). [Cf. T 1.14.] (Use in detn. of C (14).] 

® Piperonal dime hone: yel. cryst. from ale., m.p. 193° (12); 177-178° (13); corresp. 
anhydride; m.p. 219 220 cor. (13). [Cf. T 1.13.] 


1:0010 ( 1 ) Cattolain, Bull. soc. cMm. (4) 39, 1188 (1926). (2) Shrinor, Kl(?iderer, Organic Synthe¬ 
ses 10, 82-83 (1930). (3) Van Linge, Hec. irav. chim.. 16, 45 (1897). (4) Slotta, Nold, Ber. 68, 

2227 (1935). (6) Mulliken, “ Method” I. 17. (7) Salway, J. Chem. Soc. 95, 1163 (1908). 

(8) Marcus, Ber. 24, 3656 (1891). (9) Wilson, Keenan, J. Assoc. Official Agr. Chem. 13, 390, 

395 (1931). (10) Campbell, Analyst 01, 392 (1936). 

(11) Brady, J. Chem. Soc. 1931, 758. (12) Bcrnardi, Tartarini, Ann. chim. applicata 16,133 

(1926). (13) Vorliinder, Z. anal. Chem. 77, 266 (1929). (14) Iddlcs, Low, Rosen, Hart, Ind. 

Eng. Chan., Anal. Ed. 11, 102-103 (1939). 


1:0012 STEARALDEHYDE CIT3. (CH 2 )i 5 .CH 2 .CHO CigHaeO Beil 1-718 
(n-Octadecylaldehyde; octadecanal) 

M.P. 38° (1) 

Rapidly polymerizes to a white solid, m.p. 80° (1). 

Ether soln. of C shaken for a long time with satd. aq. NaHSOs gives white Ifts. of NaHSOa 
cpd. which begin to decompose at 143° (2). 

Oxidn. with KMn 04 in AcOH at 100° gives stearic ac. (1:0660) (3); reduction with 
Na “f AmOH gives stearyl alcohol (1:5953) (3). 

® Stearaldoxime : ndls., m.p 89° (1). 

® Stearaldehyde semicarbazone: ndls., m.p. 108-109° (1). 

® Stearaldehyde ^-nitrophenylhydrazone : yel. ndls. from MeOH, m.p. 101° ( 1 ). 

® Stearaldehyde thiosemicarbazone: m.p. 111° (4). [For melting points of mixtures 
with corresp. deriv. of palmitaldehyde (1:0007) see (5).] 

1:0012 (1) Stephen, J. Chem. Soc. 127 , 1876 (1925). (2) Rosenmund, Ber. 51 , 592 (1918). 

(3) Grun; Ber. 53 , 995 (1920). (4) Feulgen, Behrens, Z. physiol. Chem. 177 , 227-228 (1928). 

(5) Feulgen, Imhauser, Behrens, Z. physiol. Chem. 180 , 170 (1929). 

1:0015 VERATRALDEHYDE (CH 30 ) 2 .C 6 H 3 .CH 0 C 9 H 10 O 3 Beil. Vm-255 

(3,4-Dimethoxyben zaldehyde; protocatechualdehyde dimethyl ether) 

(Van llin methyl ether) 

M,P. 44° (58°) B.P. 285° 

Aim. insol. cold aq.; more sol. hot aq.; eas. sol. ale., ether; only very si. volat. with 
steam — Yields cryst. NaHSOa cpd. (cf. T 1.12). 

[For prepn. from vanillin (1:0050) + dimethyl sulfate (95% yield) (1) (2) (9).] 

Oxidn. with K 2 Cr 207 4 - H 2 SO 4 , or with KOBr (3) or with alk. H 2 O 2 (90% yield) (4), 
gives veratric acid [Beil. X-393], m.p. 181° when anhydrous. 
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Boiling with 15 pts. 48% HBr for 3 hrs. splits one methoxy group yielding 3-hydroxy- 
4-methoxybenzaldehyde (isovanillin) [Beil. VlII-254], m.p. 116® (5). 

® Veratraldoxime: cryst. from Igr., m.p. 94-95° (6). 

® Veratraldehyde phenylhydrazone: cryst. from ale., m.p. 121° (7). 

® Veratraldehyde 2,4-dinitrophenylhydra2one: or. j)r. from nitrobenzene, m.p. 261-263° 
cor. (8) [cf. T 1.14]. 

1:0015 (1) Barger, Silberschmidt, J- Chem. Soc, 1928, 2924. (2) Buck, Perkin, Chem. Soc. 

125, 1678 (1924). (3) von Koetanecki, Tambor, Ber. 89, 4022 (1906). (4) Slotta, Nold, 

Ber. 08, 2227 (1935). (5) Lovecy, Robinson, Sugasawa, J. Chem. Soc. 1930, 818. (6) Fulda, 

Monatsh. 23, 913 Note (1902). (7) Juliusberg, Ber. 40, 119 (1907). (8) Strain, J. Am. 

Chem. Soc. 57, 760 (1935). (9) Buck, Organic SyrUhcees 13,102-104 (1933). 


1:0017 LAURALDEHYDE CH 3 (Cn 2 )io.CHO C 12 H 24 O Beil. 1-714 

(?i-Dodecylaldehyde; dodecanal) 

M.P. 44.5° (1) (2) 

42-43° (3) 

C in air, or more rapidly in pres, of traces of mineral acids, polymerizes to a dimer (?) 
cryst. from 50 pts. ale. or 10 pts. ether, m.p. 57° (4). This polymer is very stable and not 
depolymerized by htg., steam distn., or even warm, with dil. or cone. H2SO4 ( 4 ). 

IA 2nd form of C, m.p. -f 11.1°, definitely monomolecular and giving same derivs. as the 
44.5° form, has been reported (2). With dil. aq. H 2 SO 3 the liq. is conv. to the polymer, 
m.p. 57° (2).] 

C fused with lauryl ale. (1:5900) forms a mol. cpd., m.p. 44.5-45.5°, definitely distinct 
from C itself (5). 

C yields NaHSOa cpd. [cf. T 1.12]. 

® Latiraldoxime: Ifts. from pet. ether, m.p. 76-77° (4); ndls. from MeOH, m.p. 77.5-78° 

( 2 ). 

® Lauraldehyde semicarbazone: m.p. 102.5-103.5° (4); 105.5-106.5° (2). 

® Lauraldehyde p-nitrophenylhydrazone: m.p. 90° (4). 

® Lauraldehyde 2,4-dimtrophenylhydrazone: yel. cryst., m.p. 106° (6) [cf. T 1.14], 

® Lauraldehyde thiosemicarbazone: m.p. 1(X)-100.5° (3). 

1:0017 (1) Krafft, Ber. 13, 1415 (1880). (2) Zaar, J. prakt. Chem. (2) 182, 169-171 (1931). 

(3) Uhl, J. Am. Pkarm. Assoc. 24, 381 (1935). (4) Mannich, Nadelmann, Ber, 63, 798-799 

(1930). (5) Zaar, J. prakt. Chem. (2), 132, 168 (1931). (6> Allen, J. Am. Chem. Soc. 52, 

2958 (1930). 


1:0020 FURFURAL DIACETATE 

(P'ural diacetate; 
furfurylidene diacetate) 

M.P. 52° B.P. 220 ° 



CgHioOs 

IH(O.CO.CHa)2 


Beil. XVn-278 


Tbls. from ether, pet. ether, or Igr. on slow cooling; ndls. from pet. ether on rapid cooling 
— Dif. sol. aq., pet. eth., eas. sol. ether, CeHe- 
[For prepn. from furfural + Ac^O + SnCl2.2H20 see (1).] Abs. pure material is entirely 
stable. 

On boilg. with aq., acids, or alk., hydrolyzes to furfural (1; 0185) and acetic acid (1:1010), 
q.v. 


1:6929 (1) Gilman, Wright, Rec. trem. chim. 59* 833-835 (1931). 
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SOLID ALDEHYDES 


1:0026-1:0035 


1:0025 5 .(<*-FURYL)ACR 0 LEm H-C-C-H CrlleOj BeiLXVn-305 

H—1: |j-CH=CH.CHO 

M.P. 64“ (51“) 

Ndls. from Igr. — Eas. sol. hot aq., ale., ether; dif. sol. cold aq. 

Eas. volat. with steam — Cinnainonlike odor. 

[For prepn. from furfural + acetaldehyde + aq. NaOH (54% yield) see (3).] 

Reduces Tollens’ reagt. (T 1 . 11 ) — Yields NaHSOa cpd. (cf. T 1 . 12 ), gives green color 
with aniline acetate (T 1.23). 

Sol. in cone. H 2 SO 4 with brown red color changing to green on addn. of trace of HNOa. 

® / 8 -(a-Furyl)acrolein oxime: ndls., m.p. 110-111® (1). 

® )3-(a-Furyl)acrolein phenylhydrazone: cryst. from pet. ether, m.p. 132® (2). 

® jS-(a-Furyl)acrolein semicarbazone: m.p. 219.5° (Maquenne block) (1). 

1:0025 (1) Ivanoff, Bull. aoc. chim. (4) 35 , 1G61 (1924). (2) Konig, J. prakt. Chem. (2) 88, 211 

(1913). (3) Burdick, Adkina, J. Am. Chem. Soc. 56 , 441 (1934). 

1:0030 p-HOMOSALICYLALDEHYDE 

(2-Hydroxy-5-methylbenzaldehyde; 

6 -hydroxy-^l-rnethylbenzaldehydc) 

(Not to be confused with o-hydroxy- 
phenylacetaldchyde, sometimes 
called homosalicylaldehyde) 

M.P.56® B.P. 217-218° 

Lfts. from dil. ale. — Dif. sol. aq.; eas. sol. ale., ether, CHCI 3 — Volat. with steam. 

Yields a NaHSOa cpd. (cf. T 1 . 12 ) — Under cert, conditions gives yel. ppt. with fuchsin- 
ald. reagt. (7). 

Colored deep yel. by NH 4 OH or aq. alk.; with P'eCla (T 1.41) gives deep blue color [dif. 
from o-homosalicylaldehyde [Beil. VII1-98], wdiich gives only bluish color; dif. from 
a-w-homosalicylaldehyde [Beil. VIII-lOl], which gives violet color ( 1 )]. 

Gives red coloration with acetone + NaOH. 

Dry K salt of C (from evapn. of neut. soln.) -f AC 2 O in ether yields 2-acetoxy-6-methyl- 
benzaldehyde, ndls. from dil. ale., m.p. 57® ( 2 ). [Gives no FeCls color, no NaHSOa cpd., 
not volat. with steam.] 

C refluxed several hrs. with 3 pts. AC 2 O yields 2-acetoxy-5-methylbenzaldiacetate, cryst. 
from ale., m.p. 94° (2). 

[For 12 dif. variously subst. arylhydrazones of C see (3).] 

® ^-Homosalicylaldoxime: cryst. from hot aq., m.p. 105° (4). 

® ^-Homosalicylaldehyde phenylhydrazone; straw yel. ndls. from ale., m.p. 149° 
(5) (3). 

® ^-Homosalicylozyacetic acid; lfts. from hot aq., m.p. 182-183° ( 6 ) [cf. T 1.46]. 

1:0030 (1) Tiemann, Schotten, Ber. 11 , 774 (1878). <2) Schotten, Ber. 11 , 786 (1878). 
(3) Chang, Sah, J. Chinese Chem. Soc. 4 , 80-81 (1936). (4) Goldbeck, Ber. 24 , 3658 (1891). 

(5) Anselmino, Ber. 35 , 4105 (1902). (6) von Auwers, Ann. 393 , 365 (1912). (7) Shoesmith, 
ScNSBon, Hetherington, J. Chem. Soc. 1027 , 2222. 

1:0035 PARAISOBUTYRALDEHYDE (C 4 H 80)8 C 12 H 24 O 8 Beil.XIX-390 

(2,4,6-Tri-i8opropyl-l ,3,5-trioxan) 

M.P. 59-60° B.P, 195° cor., si. depolym. 

Ndla. from ale. — Insol. aq., sol. ale., eas. sol. ether — Subl. even at 70°. Volat. with 
steam. 


CHO CsHsOj Beil. Vm-lOO 
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Does not combine with satd. aq. NaHSOs. 

Htd. with dil. or cone. H 2 SO 4 depolymerizcs to isobutyraldehyde, b.p. 64® (1:0120), q.v. 


1:0036 /S-NAPHTHALDEHYDE 
M.P. 60® 



CiiHsO 


Beil. Vn-401 


Lfts. from boilg. aq.; insol. cold aq.; somewhat sol. hot aq.; very eas. sol. ale., ether. 
Eas. volat. with steam. 

[For prepn.: from /S-naphthonitrile -{- HCl + SnCl 2 + other (76% yield (1), 91% yield 
( 8 )) see ( 1 ) ( 8 ); from / 8 -naphthylmethyl bromide -}- hexamethylenetetramine (70-80%) 
yield) see ( 2 ).] 

C forms NaHSOs cpd. with excess satd. aq. NaHSOs soln. (cf. T 1 . 12 ) (3) — C reduces 
Tollens’ reagt. (T 1 . 11 ). 

Oxidn. with KMn 04 yields /S-naphthoic ac. (1:0800), m.p. 184® — C in 8 pts. 80% ale. 
refluxed i hr. with O.l pt. KCN in 1 pt. aq. gives 78% yield /S-naphthoin, rhomb, pi. from 
ale., m.p. 125-126° (1). 

® /9-Naphthaldoxime: ndls. from dil. ale., m.p. 156° (4). 

® /3-Naphthaldehyde semicarbazone: ndls. from ale., m.p. 245° (3) (5). 

® /3-Naphthaldehyde phenylhydrazone: lfts. from ale., m.p. 205-206° doe. (3) <5); 
217-218° ( 6 ). 

® /3-Naphthaldehyde ^-nitrophenylhydrazone: m.p. 230° (7). 

® /S-Naphthaldehyde 2,4-dimtrophenylhydrazone: red ndls. from AcOH, m.p. 270° 
(Campbell) [cf. T 1.14]. 

1:0036 (1) Fulton, Robinson, J. Chem. Soc. 1930 , 200. (2) Mayer, Sieglitz, Ber. 55 ,1857 (1922). 

(3) Monier-Williams, J. Chem, Soc. 89 , 276 (1906). (4) Wuyts, Koeck, Bull. soc. chim. Belg. 

41 , 201 (1932). (5) Gattermaiin, Ann. 393 , 228 (1912). (6) Weil, Ostermeier, Ber. 64 , 3217 

(1921). (7) Shoppee, J, Chem. Soc. 1933 , 41. (8) Williams, /. Am. Chmi. Soc. 61 , 2248-2249 

(1939). 


1:0040 /3-RESORCYLALDEHYDE DIMETHYL ETHER C9H10O3 Bed. Vffl-»43 

(2,4-Dime thoxybenzaldehyde) CHO 

)CH3 


M.P. 71° 



Ndls. from dil. ale. or Igr. — Insol. aq.; eas. sol. ale., ether, Celle, Igr. Volat. with steam, 
[Prepn. from Na salt of 2-hydroxy-4-methoxybenzaldehyde via dimethyl sulfate in 
toluene (1): from /S-resorcylaldehyde (2,4-dihydroxybenzaldehyde) (1:0065) with 50% 
KOH + dimethyl sulfate <2) (3).J 
Gives no coloration with FeCls (T 1.41). 

Oxidn. with KMn 04 yields 2,4-dimcthoxybenzoic ac. [Beil. X-379], ndls. from aq., m.p. 
110° (4) — Nitration with cone, HNO 3 in AcOH gives (on stdg. in cold 12 hrs.) 75-80% 
yield 5-nitro-2,4-dimethoxybenzaldehyde, cryst. from MeOH, m.p. 188-189° ( 6 ). 

®. 2,4-Dimethoxybenzaldoxime: ndls. from aq., 106° (4). 

1:6646 (1) Ott, Nauen, Ber. 55, 925 (1922). (2) Cullinane, Philpott, J. Chem. Soc. 1699 * 1764 . 
(3) Reimer, Tobin, J. Am. Chem. Soc. 62 , 343 (1930). (4) Gattermann, Ann. $57, 369 
(1907). (5) Rao, Srikantia, Iyengar, J. Chem. Soc. 127 , 568 (1925). 
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1:0045-1:0050 


1:0045 PROTOCATECHUALDEHYDE 3-ETHYL ETHER CaHioOs Beil.Vm-256 

(“ Bourbonal“ Ethylvanillin *') CHO 



Scales from aq. — Odor like vanillin — A mixt. of 10 % C + 90% vanillin (1 :0060) melts 
at77°(l). 

[For studies of methods of detect, of C by itself or in presence of vanillin see ( 2 ) (3) (4) 

(5) ( 6 ) (7).] 

1:0045 (1) Lockwood, Analyst 59 , 730 732 (1934). (2) Stadler, Wagner, Z. anal. Chem. 108 . 
161-167 (1937). (3) Stadler, Wagner, Z. anal. Chem. Itl, 391-393 (1938). (4) Fuchs, 
Mayrhofer, Mikrochemie, Pregl Festschrift 1929 , 109-116. (5) Klotz, Am. J. Pharm, 101 

442-447 (1929). (6) Hof^ke, Chem. Weckblad 35, 316-319; 364-365 (1938). (7) Chcnoweth, 

Ind. Eng. Chem., Anal. Ed. 12 , 98-99 (1940). 

1:0050 VANILLIN 

(4-Hydroxy-3-methoxybenzalde- 
hyde; protocatcchualdehyde-3- 
inethyl ether) 

M.P. 80-81° B.P. 285° 

^Strong vanilla odor — Taste first burning, then like vanilla. 

Ndls. from hot aq. — Sol. 90-100 pts. cold aq,, 20 pts. hot aq. — Eas. sol. in ale., ether, 
CHCI 3 , CS 2 , AcOH, pyridine, or hot Igr.; in.sol. cold Igr. — Subl. undecomposed. 

Aq. soln. reacts acidic, decomposing NaHCOa soln., but C gives slightly low values when 
titrated — FeCL on 1:200 aq. soln. gives immed. blue color (T 1.41) — C is completely 
extd. from ether soln. by satd. NaHSOa (cf. T 1 . 12 ) but NallSOs cpd. is quite sol. — C gives 
only feeble fuchsin-aldchyde react. [For study see (1).] 

Long exposure of powdered C to air and light gives vanillic acid [Beil. X-392] but with 
most oxidg. agts. C is either imattacked or completely destroyed ( 2 ) — C with Br 2 in 
AcOH yields 5-bromovanillin (5-bromo-4-hydroxy-3-methoxybenzaldehyde), cryst. from 
ale., m.p. 164° (3) (4). 

C with equiv. 1 iV aq. KOH shaken with 1 equiv. AC 2 O gives 95% vanillin (mono)acetate, 
ndls. from dil. ale., m.p. 78° (5) — C, htd. several hrs. with excess AC 2 O 4- trace SnCl 2 . 2 H 20 
gives (87% yield) vanillin triacetate, cryst. from ale., m.p. 90° ( 6 ) — C in aq. NaOH shaken 
with BzCl (7) or with excess pyridine in ether ( 8 ) [cf. T 1.47] gives vanillin (mono)benzoate, 
pr. from ale., m.p. 78° — C with p-nitrobenzyl bromide + alk. (T 1.44) gives vanillin 
p-nitrobenzyl ether, m.p. 124.5° (9) — C with chloroacetic ac. + alk. (T 1.46) yields 2-meth- 
oxy-4-formylphenoxyacetic ac., ndls. from aq., m.p. 189° (10). 

® Dehydrodivanillin [Beil. VIII-542]: Dissolve 0.05 g. C in 10 ml. aq. Add 2 drops 
cone. HCl and 2 drops 10 % FeCL. Boil 1 min,, filter hot, wash. Boil residue with 
6 ml. ale., filter, dry at 100°. Prod, forms slender nearly colorless silky microcryst. 
ndls. melting with dec. at abt. 304° u.c. (11). 

® Vanillin oxime: in quant, yield as tbls. from aq., m.p. 117° (12). 

® Vanillin semicarbazone: m.p. 230° (13). [Eef. also gives photomicrograph.] 

® Vanillin phenylhydrazone: Ifts. from CeHe + Igr., m.p. 105° (14). 

® Vanillin j^nitrophenylhydrazone: Ifts. from AcOH, m.p. 227° (15); m.p. 223° (16). 


CHO 



CgHgOs Beil. Vra-247 


CH3 
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® Vanillin 2,4-dinitrophenylhydrazone: red cryst. from AcOH, m.p. 271® cor., dec. 

(17); 270® (18) (cf. T 1.14). [For use in quant, detn. of C see (19).] 

® Vanillin dimethone: this, from ale., m.p. 196-198® cor. (21); corresp. anhydride 
(cf. T 1.13), m.p. 227-228° cor. (21). 

1:0050 (l) Shoesmitli, Sosson, Hetherington, J. Chem. Soc. 1027, 2222. (2) Tiemann, Ber. 0, 

416 (1876). (3) Dakin, Ain. Chem.. J. 42, 493 (1909). (4) Raiford, Hilman, J. Am, Chem, 

Soc. 49, 1572 (1927). (5) Pschorr, Sumuleauu, Ber. 32, 3407 (1899). (6) Kiiocvenagel, Ann, 

402, 121 (1914). (7) Popovici, Ber. 40, 3505 (1907). (8) Roaenmund, Ber, 46, 1041 (1913). 

(9) Reid, J. Am. Chem. Sue. 39, 307 (1917). (10) Elkan, Ber. 19, 3055 (1886). 

(11) Mullikcn, “ Method ” I, 17. (12) Hoosch, Zarzecki, Ber. 50,463 (1917). (13) Wilson, 

Keenan, J. Assoc. Ojfficial Agr. Chem. 13, 390, 396 (1930). (14) Tiemann, Kees, Ber. 18, 1662 

(1885). (15) Blitz, Sieden. Ann. 324, 323 (1902). (16) Phillips, Analyst 48, 367 (1923). 

(17) Campbell, Analyst 61, 392 (1936). (18) Blanksma, Wackers, 72cc. trav. chim. 55, 658 

(1936). (19) Rubin, Bloom, Am. J. Pharm. 108, 387-388 (1936). (20) Iddles, Jackson, 

Ind. Eng. Chem., Anal. Ed. 6, 455 (1934). 

(21) Vorlander, Z. anal. Chem. 77,266 (1929). 


1:0053 PHENYLGLYOXAL HYDRATE CgEgOs 

(Benzoylformaldehyde hydrate) ^ ^ CO .CH (011)2 

M.P. 91° (1) (2); 93-94® (3) 


Beil. Vn-671 


Ndls. from aq., CHCI 3 , CS 2 , ale. or ether -f* Igr. — Sol. in 35 parts aq. at 20®. M.p.^s 
recorded vary from 73-94® prob. due to varying degrees of dryness. 

On htg. above m.p. loses aq. and yields phenylglyoxal (1:0278). 

C in even very dil. aq. soln. gives on addn. of a few drops of NH 4 OH finely divided white 
flocks which coalesce on acidifn. (4). [For discussion of structure of products see Beil. 
XXIV 224-225.1 


1:9053 ( 1 ) Pinner, Ber. 38,1532, Note 1 (1905). (2) Riley, Morley, Friend, J, Chem. Soc. 1982, 
1877. (3) von Auwers, Ludewig, Muller, Ann. SZ%t 171 (1936). (4) MiUler, von Pechmann, 
Ber. 22, 2567 (1889). 


CHO 

1:0055 m-HYDR03CYBENZALDEHYDE ^ C 7 H 6 O 2 Befl. Vni-58 

(m-Aldehydophenol; w-formylphenol) 

KJon 

M.P. 104° (108° cor.) B.P. abt 340° 

Ndls. from hot aq. — Fairly eas. sol. hot aq.; eas. sol. ale., ether, CeHe; insol. Igr. Not 
volatile with steam. 

C, although too weakly acidic to titrate, dis. in aq. KOH or NH 4 OH yielding yel. solns.; 
solid salts, however, are colorless. 

C in aq. soln. gives violet color with FeCIs (T 1.41) — Forms NaHSOa cpd. (cf. T 1.12) 
but latter is eas. sol. aq. (1). 

C, htd. at 190-240® with powdered KOH -f few drops aq. gives H 2 + 91% yield of 
m^hydroxybenzoic acid (1:0826), m.p. 202° cor. (2) — C at 60-60® for 1 hr. with 2 pts. 
KOH -h 2 pts. aq. gives 94% yield each of m-hydroxybenzyl ale., cryst. from CeHo) m.p, 
73° cor., and w-hydroxybenzoic ac. (1:0825), cryst. from boil aq., m.p. 202° cor. (2) — C, 
shaken with aq. aniline 2 hrs. at 35-40°, stood overnight, gives quant, yield m-hydroxy« 
benzalaniline, cryst. from Celle, m.p. 91° (3). 

C with chloroacetic ac. -f alk. (cf. T 1.46) ^fields 3-formylphenoxyacetic ac., ndls. from 
warm aq., m.p. 148° (4) — C in ether with phenylisocyanate yields on stdg. 3-formylphenyl 
N-phenylcarbamate, ndls. from CeHe, m.p. 158-160° (6). C refluxed with excess A 02 O 
3-4 hrs., poured into aq., oil allowed to cryst., solid pressed between papers, then recrystd. 
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1:0055-1:0060 


from dil. ale., yields wi-acetoxybenzaldiacetate, white Ifts., m.p. 76° (1) [wi-acetoxybenzalde- 
hyde (mono-Mcetylatioii prod.) is an oill. C with BzCl -f pyridine gives 65% yield m-ben- 
zoxybenzaldtihyde, rn.p. .37-38° (11), 

® m-Hydroxybenzaldehyde phenylhydrazone: cryst. from toluene, m.p. 130-131.5° (6); 
after recrystn. from CeHe or directly from C + phenylhydrazine in AcOH, m.p. 147° 
cor. (7). 

® m-Hydroxybenzaldehyde ^nitrophenylhydrazone: cryst. from dil. AcOH, m.p. 
221 - 222 ° ( 8 >. 

® m-Hydroxybenzaldehyde 2,4-dinitrophenylhydrazone: red cryst. from ale., m.p. 
260° dec. (9); scarlet pr. from xylene, m.p. 259° (10) (cf. T 1.14). 

1:0055 (1) Tiemann, Ludwig, Bcr. 15, 2047 (1882). (2) Lock, B&r. 62, 1182-1183 (1929). 

(3) Bamberger, Muller, Ann. 313, 112 (19(K)). (4) Elkan, Ber. 19, 3043 (1896). (5) Brady, 

Dunn, J. Cheni. Soc. 109, 670 (1916). (6) Rudolph, Ann. 248, 102 (1888). (7) Jowett, 

J. Chem. Soc. 77, 710 (1900). (s) Hodgson. Beard, J. Soc. Chem. Ind. 45T, 93 (1926). 

(9) Campbell, Analyst 61,392 (1936). (10) Brady. J. Chem. Soc. 1931, 758. 

(11) Russell, Clark, J. Am. Chem. Soc. 61, 2655 (1939). 


1:0060 /^-HYDROXYBENZALDEHYDE 

(p-Aldehy dophenol; 
p-f ormy Ipheiiol) 


CHO 



C 7 H 6 O 2 Beil. VIIl-64 


M.P. 116-117° 

Subl. undecd.; not volat. with steam — Dif. sol. cold aq.; cryst. in ndls. from hot aq. 

Aq. soln. gives fuchsin-ald. test only faintly, but undislvd. solid turns red with fresh 
reagent — [For study of reaction see (1).] — FeCls soln. gives pale violet color (T 1.41) — 
Although sol. in alk. fails to give sharp end point with phenolphthalein and cannot be 
titrated; neutral to methyl orange — C.NaHSOs is eas. sol. and does not sep., yet C is 
completely extd. from ether soln. by NaHSOs; repptd. by acid. 

C htd. 1 hr. at 140-210° with 10 pts. powdered KOH -f few drops aq. gives H 2 (90% 
theor.) -f 87% theor. of 7 >-hydroxybenzoic ac. (1:0840), cr>"st. from boilg. aq., m.p. 210° 
cor. (13) — C, dislvd. in 5 pts. AcOH and slowly treated with 2 moles Br 2 in AcOH with 
cooling, poured into aq,, ppt. recrystd. from dil. ale., gives ndls. of 3,5-dibromo-4-hydroxy- 
benzaldehyde, m.p. 178-179° (2). [Note: excess Br 2 gives much tribromophenol.l — 
2 pts. C -F 3 pts, fused AcONa -f 5 pts. AC 2 O, htd. 8-10 hrs. at 175-180°, yields acetate, 
which after boiling 1 hr. with excess alk., filtering, and acidif., gives on cooling 80% yield 
of p-hydroxycinnamic ac., cryst. from aq., m.p. 206-207° (3). 

C with chloroacetic ac. -j- alk. (cf. T 1.46) yields 4-formylphenoxyacetic acid, Ifts. from 
hot aq., m.p. 198° (11). 

C in ether with phcnylisocyanate yields 4-formylphenyl N -phenylcarbamate, ndls. from 
CeHe, m.p. 136° (12). 

® ^Benzoxybenzaldehyde: from C + BzCl + aq. alk., ndls. from ale., m.p. 72° (4); 
89° (14); 90° (15). 

® ^Hydroxybenzaldehyde phenylhydrazone: ndls. from ale., m.p. 177-178° (5); 
184° slow htg. (6). 

® ^Hydroxybenzaldehyde 2,4-dinitrophenylhydrazone: red cryst. (with 1 H20) m.p. 
260° (7); purple red cryst. from AcOH, m.p. 280° dec. (8). [Use in quant, detn. of C 
(9) (16).] [Cf.Tl.14.] 

® j)-Hydrozybenzaldehyde dimethone: m.p. 188-190° cor. (9), 184° (10); corresp. 
anhydride [cf, T 1.13], m.p. 246° (9); 208-209° (10). 
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1:0060 (1) Shocsmith, Sosson, HothoririKtoti. .7. Otem, Soc. 1927, 2222. (2) Paal, Ber. 2S, 2408 

(1895). (3) Sonn, Ber. 46, 4052 (1913). (4) Kopp, Ann. 27.7, 350 (1893). (5) Rudolph, 

Ann. 248, 102 (1888). <G) Ans(‘lmino, Ber. 36, 3974 (1903). (7) Blanksma, Wackers, Rec, 

trav. chim. 55, 058 (1936). (s) Campbell, Analyst 61, 392 (1936). (9) Vorlander, Z. anal. 

Chein. 77, 263 (1929). (lO) ('haknivurti, C'huttopadhyaya, Ghosh, Cent. 1932, I, 2330. 

(11) Elkan, Ber. 19, 3041 (1886). (12) Brady, Dunn, J. Chem. Soc. 109, 676 (1916). 

(13) Lock, Ber. 62, 1186 (1929). (14) Uuasell, Clark, ./. Am. Chem. Soc. 61, 2655 (1939). 

(15) Raiford, Milbury, J. Am. Chem. Soc. 56, 2728 (1934). (16) Iddles, Low, Rosen, Hart, 

Ind. Eng. Chem., Anal. Ed. 11, 102 103 (1939). 


1:0065 ^-RESORCYLALDEHYDE 

( 2 , 4 -Dihydroxybeni 5 aldehyde) 


CHO 



OH 


CyHeOs 


BeU. Vin-241 


M.P. 135-136° 

Y^ellowish ndls. from aq.; aim. colorless ndls. from ether + Igr. — Eas. sol. aq., ale., 
ether, CHCI 3 , AcOH; spar. sol. 

Gives Generic Test 1 (fuchsin-aldthyde reagt.) only feebly, sometimes accompanied by 
yel. ppt. [For study of this see (1).| 

In 20 % ale. ( 2 ) (3) titrates with NaOH 4* phenolphthalein as a monobasic acid (Neut. 
Eq. = 138) — C in ale. soln. (without indicator) givt^s no color on addn. of Na(JH [dif. from 
2,3- or 2,5-dihydroxybeiizaldehydosl (4). 

Gives deep brown color with FeCls (T 1.41). 

Reduction with amalgamated Zn -b dil. HCl yields 2,4-dihydroxy toluene (cresorcinol) 
(1:1521), cryst. from C^He, rn.p. 104-105° (5) ( 6 ). 

C, with excess dimethyl sulfate + 50% aq. KOH yields 2,4-dimethoxybenzaldehyde, 
(1:0040), cryst. from ale., m.p. 71° (7) — C in dry ether + shaken 30 min. with 

AC 2 O, gives 76% yield diaceiyl-/?-resorcylaldchyde, ndls. from abs. ale., m.p. 69° (12) — C 
with BzCl 4* pyridine gives (85% yield) resorcylaldehyde dibenzoate, ndls. from ale., 
m.p. 98° (13). 

Htg. for 1 hr. at 250-270° with 10 pts. pdr. KOH gives (72% yield) resorcinol (1:1530) -f 
K2CO3 + H2 ( 14 ). 

[For prepn. of C from resorcinol + formanilide + aep NaOH see (7) ( 6 ); from resorcinol 
-h HCN + HCl in ether see ( 8 ).] 

(g 2,4-Dihydroxybenzaldoxime: ndls. from aq., m.p. 191° (9) [cf. comments on oxima- 
tion of alk. sensitive phenolic aldehydes ( 10 )]. 

(g> 2,4-Dihydroxybenzaldehyde phenylhydrazone: ndls. from ale., m.p. 159° (11) 
[cf. T 1.14). 

(g 2,4-Dihy(iroxybenzaldehyde 2,4-dinitrophenylhydrazone: bright red cryst. from hot 
AmOH (87% yield (15)), m.p. 286° dec. (15) [cf. T 1.14]. 


1:0065 (1) Shoesmith, Sosson, Hetherington, J. Chem. Soc. 1927,2221-2230. (2) Pauly, Schiibeh 
Lockemann, Ann. 383, 311 (1911). (3) Ref. 1, page 2226. (4) Ref. 2, page 304. (5) Belh 

Bridge, Robertson, J. Chem. Soc. 1937, 1543. (6) Johnson, Lane, J. Am. Chem. Soc. 43, 355 

(1921). (7) Cullinaiie, Philpott, J. Chem. Soc. 19!^, 1763-1764. (8) Hinkel, Ayling, Morgan, 

/. Chsm. Soc. 1932, 2796, 2798. (9) Marcus, Ber. 24, 3651 (1891). (10) Ott, Nauen, Ber. 55, 
926-927 (1922). 

( 11 ) Kndpfer, Monatah. 31, 102 (1910). (12) Malkin, Nierenstein, J, Am. Chem. Soc. 53, 
241 (1931). (13) Russell, Clark, J. Am. Chem. Soc. 61, 2665 (1939). (14) Lock, Ber. 66, 
1762 (1933). (15) Scott, Burns, J. Am. Chem. Soc. 62, 3522 (1940), 
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1; 0070 d,/-GLYCERALDEHYDE 
(dimer) 

M.P. 138.5*’ (1) 

143*’ <2) (7) 


r CH20H“| 

H-i 

. HC—OH J 2 


C 6 H 12 O 6 (dimer) 


Beil. 1-845 


[For comprehensive review of prop, -f- dcrivs. see (3).] [For prepn. (80% yield) via 
hydrolysis of d,/-glyceraldehyde diethylacetal (1:0280) see (4) (1).] 

Solid d,i-glyceraldehydc is a dimer; white non-hygroscopic si. sweet pdr.; ndls. from 40% 
MeOH (1) — Sol. in aq. (3%); spar, sol., ale., ether; insol. CeHe, pet. 

In aq. soln. the dimer is grad, converted to monomeric form (5). The aq. soln. reduces 
Fehling’s solution (T 1.22) at ord. temp. (5). 

C on distillation with dil. H 2 SO 4 gives (in dist.) mcthylglyoxal [Beil. 1-762] ( 9 ). 

C with AC 2 O 4 - pyridine 24 hrs. at room temp, gives (58% yield) dimoleeular d,Z-glyceral- 
dehyde diacetatc, ndls. from much abs. ale., m.p. 154° (6) (7); with BzCl -4 pyridine at 0° 
(quant, yield) gives dimeric d,i-glyceraldehyde dibenzoate, cryst. from toluene, m.p. 231° 
(6); with yj-nitrobenzoyl chloride -f pyridine -f CHCI3 gives (quant, yield) dimeric 
d,i-glyceraldehyde p-nitrobenzoate, cryst. from toluene, m.p. 247° (6). 

With dimethyldihydrorcaorcinol (T 1.13) aq. solns. of C (i.e. monomer) yield c/,f-glycer- 
aldehyde dimethone (poor yi(4d, 38% in 3 days), cryst. from 50% ale., m.p. 197° cor. ( 8 ), 
203° (7); corresp. anhydride by further action of AC 2 O, ndls. from 50% ale., m.p. 172° cor. 
( 8 ). 

d,l-Glyceraldehyde 2,4-dmitrophenylhydrazone: From either C or itsaq. soln.; recryst. 
*from 50% MeOH to remove traces of corresp. osazone, m.p. 166-167° cor. (9) [cf. T 1.14]. 


1:0070 (1) Reeves, J, Chem. Soc. 1927, 2481-2483. (2) Witzernann, J. Am. Chern. Soc. 36, 

1913-1916 (1914). (3) Ahderhalden, “ Biochemisches Handlexikon ” 13, 271 (1931). 

(4) Witzernann, Evans, Hass, Sc^hroeder, Organic Syntheses 11, 50- 51 (1931). (5) Wohl, Ber. 

31, 2394-2395 (1898). (0) Fiserher, Taubc, Baer, Bar. 60, 483 (1927). (7) Fisesher, Ahlstrom, 

Richter, Ber. 64, 613 (1931). (8) Vorliinder, Z. anal. Chmi. 77, 25G-257 (1929). (9) Ncuberg, 

Biuchem. Z. 265, 11 (1932). 


1:0073 PROTOCATECHUALDEHYDE 

(3,4-Dihydroxybenzaldehyde) 



Beil. Vm-246 


M.P. 153-154° dec. 


Cryst. from aq. or toluene — [For prepn. (62% yield) from piperonal ( 1 : 0010 ) with PCIb 
see ( 1 ).] 

With FeCls (T 1.41) aq. soln. of C becomes green, on addition of Na^COs soln. turns 
violet, then red — In 20 % ale. C titrates with O.l N NaOH quant, as a monobasic ac. 
(Neut. Eq. 138) ( 2 ). 

C htd. with powd. KOH 1 hr. at 150-190° under H 2 yielded H 2 (91%) and protocatechuic 
acid (1:0545) (91%) (3). 

C -h AC 2 O 4" trace FeCL soon solidifies yielding 3,4-diacetoxybenzal diacetate, cryst. 
from ale., m.p. 131° (4) — C in cold ale. shaken with equiv. amt. ale. KOH -f BzCl yields 
protocatechualdehyde dibenzoate, ndls. from ale., m.p. 96-97° (5) ( 6 ). 

(B Protocatechualdoxime: from C + NH 2 OH.HCI -f excess 2 N NaOH (93% yield), 
ndls, from xylene, m.p. 157° (7). 
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® Protocatechualdehyde phenylhydrazone: a-form (together with some 13) obtd. on 
stdg, C with equal wt. phenylhydrazine in ale., cryst. from aq., m.p. 175-176° dec. (8), 
® Protocatechualdehyde 2,4~dinitrophenylhydrazone: dark red cryst. from MeOH, 
m.p. 275° dec. [cf. T 1.14]. 

® Protocatechualdehyde dimethone: pr. from ale., m.p. 145° dec. (9). 

1:0073 (1) Buck, Zinimcrmann, Organic Syntheses 18, 75-76 (1938). (2) Pauly, Schubcl, 

Lockemanii, Ann. 383, 311 (1911). (3) Lock, Ber. 63, 1186 (1929). (4) Knocvcnagel, Ann. 

4m, 126 (1914). (5) Rosenmund, Bcr. 46, 1043 (1913). (6) Hayduck, Ber. 36, 2930 (1903). 

(7) Hoesch, von Zarzccki, Ber. 50, 465 (1917). (8) Wc^scheidor, Monatsh. 17, 245 (1896). 

(9) Chakravarti, Chattopadhyaya, Ghosh, Cent. 1933,1, 2330. 

1:0075 METALDEHYDE (C 2 H 4 O),, Beil. 1-603 

M.P. 346° (sealed cap. tube) 

A polymer of acetaldehyde; value of n varies from 4 (in phenol) or gas (4) to 6 (in thymol) 
(1). [For prepn. from acetaldehyde with HCl gas see (3).] 

Ndls. or pr. insol. aq., acetone, CS 2 , AcOH; spar. sol. ale., ether, CeHe, cold CHCI 3 ; 
sol. hot CHCI 3 . 

On htg. in open tube subl. 112-115° with partial depolymorization to acetaldehyde 
(1:0100)—On long stdg. even at room temp. C begins to decoinp. into acetaldehyde 
(1:0100), paraldehyde (1:0170), and other products (2). [For study of microchem. ident. 
see (5).] 

When pure, C does not react with fuchsin-ald. reagt., Fehling’s soln., KMn 04 , or CrOs. 

® Conversion to acetaldehyde: boil C with dil. H 2 SO 4 and in distillate identify the 
acetaldehyde (1:0100). 

1:6075 (1) Hantzsch, Oechslin, Ber. 40, 4341-4344 (1907). (2) Troeger, Bcr. 35, 3316-3317 

(1902). (3) Patterson, Holmes, ./. Chem. Sac. 1937, 904. (4) Volmer, Z. physik. Cham., 

Bodenstein Festband 1931, 870-871. (5) Denig(^s, Bull. soc. chim. pharm. Bordeaux 63, 207- 

212 (1925); Chem. Abs. 30, 1043 (1926). 

1:0080 PARAFORMALDEHYDE (CH 20 )Jl 20 Beil. 1-566 

(Also incorrectly called trioxymethylene (1)) 

M.P. abt. 120-130° s.t.{l) 

This name applied to a mixt. of polyraethyleno glycols having general formula above 
where n varies from 6 to 50. The amt. of H 2 O also varies. 

Ord. prepd. by evapn, of 30-40% aq, HCHO soln. — White amorph. pdr. with strong 
HCHO odor — Dis. slowly in cold, rapidly in hot aq. — At room temp, forms 20-30% aq. 
solns. which behave like formaldehyde solns. (1:0145) — Insol. ale., ether. 

On htg. or on distn. with dil. H 2 SO 4 C depolymerizes to HCHO (1:0145). C htd. in a 
s.t. 20 min. at 178° has its m.p. changed to 175-178° and its rate of soln. in aq. greatly 
decreased ( 2 ). 

[For impt. review of properties and relationships of formaldehyde polymers see (1).] 

1:0080 (1) Walker, Ind. Eng. Chem. 33, 1220-1222 (1931). (2) Walker,/. Am. Chem, Soc. 
55, 2823 (1933). 



ORDER I: SUBORDER I: GENUS 1: ALDEHYDES 
Division B, Liquid Aldehydes 

1:0100 ACETALDEHYDE CH3.CHO CSH 4 O BeE. 1-594 

B.P. 20.3° M.P.-133° = 0.8050 n}^ - 1.S30Z 

Odor, when dil. agreeable; when coned, produces respiratory cramp— Misc. with aq., 
but salted out by CaCli; misc. with ale., ether — Eas. volat. with steam. 

Reduces Tolleiis’ reagt. (T 1.11) and Fehling's soln. (T 1.22) — With NaOH-f I 2 
(T 1.81) yields OHI3. [For study of sensitivity see {!).] — Oxidizes even in air to, acetic 
acid (1:1010). 

With drop of cone. IT 28 O 4 polymerizes aim. explosively to trimeric paraldehyde (1:0170). 
[For anal, of mixts. of C, paraldehyde -f aq. by use of density 4* wd , see (2).] — With HCl 
gas in cold C polymerizes to metaldehyde (1:0075) (3). 

With NH 2 OH.HCI C yields acetaldoxime, m.p. 47°, b.p. 114-115°; with phenylhydrazine 
C yields 2 (presumably stereoisoineric) acetaldehyde phenylhydrazones, m.p. 98-100° and 
m.p. 57° (cf. Beil. XV-127); with semicarbazide C yields acetaldehyde semicarbazone, 
ndls. from aq. or ale., m.p. 163° (4). 

^ Aldehyde resin formation: Boil 1 ml. clear strong aq. soln. of C with 5 ml. 10% NaOH 
for 1-2 min. The soln. first turns yel., then becomes turbid, opaque, and yel.-or. from 
sepn. of resin, a peculiar penetrating and persistent odor being evolved. [Propionalde- 
hyde solus, give similar results, but the turbidity is less, is nearly w^hitc instead of yel., 
and entirely disappears on contd. boilg. <5).] 

® Simon’s test; C -f 10% sodium nitroprusside soln. -f piperidine gives deep blue 
color (cf. T 2.25-B). [Also given by acrolein or propionaldehyde, but not by formalde¬ 
hyde (6).] 


[Beil. XVll-991]. In a 3-m. 


tt. shake, 0.2 g. /8-naphthol with 2 drops cone. HCl and 2 ml. AcOH until solid is nearly 
dislvd., then add 1 drop C and shake again. Heat at 50-60° for 1 min.; then boil 1 
min. Cool and shake vig. until cryst. ppt. seps.; allow to settle, filter through small filter, 
wash with 1 ml. cold AcOH. Ext. the solid by boilg. with mixt. of 3 ml. ale. -f 1 ml. 
aq. for i min., most of ppt. remaining undislvd. Cool thoroughly, shake, filter, wash 
with 1 ml. cold 50% ale., and dry at 100°. M.p. 173° (5). [This test is not applicable 
to very dil. C solns. but may be used directly on paraldehyde (7) or acetal (8). The 
by-product, m.p. 201°, is ethylidene di-/S-naphthylacetal [Beil. VI-643].] 

® Acetaldehyde A*i^trophenylhydrazone: m.p, 128.5° (9). [For photomicrographs 
see (10).] 

® Acetaldehyde 2,4«dinitrophenylhydrazone [cf. T 1.14]; exists in two dif. crystn. 
modifications; ord. ^‘stable” form, cryst. from ale., m.p. 168.5° cor. <11) [12), and 
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'' meta-stable form (obtd. by subl. of first), m.p. 167°; crystn. of the melt produces a 
mixt. of both (probably an equil. mixt.) melting near 148° {11). [For use of this deriv. 
. in quant, detn. of C sec (13).] 

© Acetaldehyde dimethone [cf. T 1.13|: cry.st. from MeOH, m.p. 139° (14) (15); 140° 
(16); 141° (17); corresp. anhydride, Ifts. from ale., m.p. 173-174° {14)( 15), 175.5- 
176.5° cor. (17). |For use of this deriv. for sepu. and detn. of formaldehyde (1:0145) 
and acetaldehyde see (18) (19).] 

1:0100 (1) Korenman, Z. anal. Che?n. 93, 340 (1933). (2) Strada, Macri, Giom. chim. ind. 

npplicata 16, 335-341 (1934). (3) Patterson, Holmes, J. Clwm. Soc. 1935, 905. (4) Michael, 

J. Am. Chem.. Soc. 41, 421 (1919). (5) Mullikon, “ Method ” I, 22-23 (1904). (6) Lewin, 

Bar. 33, 3388 -3389 (1898). (7) Chiison, Ann. 237, 270-271 (1887). (S) Del^pino, Bull. soc. 

chim,. (3) 25, 578-579 (1901). (9) Hyd(‘, Bcr. 32, 1813 (1898). (10) Gricbol, Weiss, Z. Unter- 

such. Lehemni. 56, 160 161 (1928). 

(11) Bryant, J. Am. Chem. Soc. 60, 2815 (1938). (12) Campbell, Analyst 61, 392 (1936). 

(13) Iddles, Jackson, Ind. E7ig.4.1hem., Anal. Ed. 6, 454 -456 (1934). (14) Vorlaiider, Z. anal. 

Chem. 77, 249 251 (1927). (15) Klein, Linser, Mikrochemie, Pregl Festschrift 1929, 226. 

(16) Kao, you, Srkmcf Repfs. Natl. Tsing Hua Univ., Ser. A-1,187 (1932). (17) Gee, ChaikofF, 

Biol. Chem. 70, 154-157 (1926). (18) Vorlander, Z. anal. Chem. 77, 321-327 (1929). 

(19) lonescn, Rlu.sanchi, Bull. soc. chim. (4) 53, 909-918 (1933). 


1:0105 METHYLAL CH 2 (OCIl 3)2 CWsOa Beil. 1-574 

(Formaldehyde dimethylacetal; methylene dimethyl ether) 

B.P. 43.3° (1) (2) F.P. -104.0° (1) 1^® = 0.86013 (1) ng* = 1.35335 (2) 

Di® = 0.86645 (1) = 1.35636 (1) 

Odor alcoholic — Dis. in 3 vols. aq.; const.-boilg. mixt. with aq. conts. 98.6% C and 
boils 42.05°; with CH 3 OH conts. 92.15% C and boils 41.82° (3); treatment with CaCh 
then Na 2 C 03 gives pure C in quant, yield ( 2 ) — No ternary mixt. (3). [For sepn. from 
acetone by minim, const.-boilg. mixt. with CS 2 see (4).] 

When absolutely pure C does not give fuchsin-ald. react. (Generic Test 1) but does so 
after boilg. for a moment with a drop of mini, acid — Boilg. with HCl yields H.CHO (1:0145) 
+ CH 3 OH (1:6120); with H 2 SO 4 yields HCHO (1:0145) -hCH 3 O.SO 2 .OH. 

® Distil C with dil. H 2 SO .1 and test distillate as for formaldehyde (1:0145). 

1:0105 ( 1 ) Timmermans, Martin, J. chim. phys. 25, 438-439 (1928). (2) Palomaa, Honkanen, 

Bar. 70, 2200-2201 (1937). (3) Ghyseds, Bull. soc. chim. Belg. 33, 61 (1924). (4) Duclaux, 

Lanzenburg, Bull. soc. chim. (4) 27, 781 (1920). 


1:0110 PROPIONALDEHYDE CH 3 .CH 2 .CHO CsHeO Beil. 1-629 

B.P. 48.8° M.P. -81° Df = 0.8066 nt" = 1.36460 

Pungent odor — Sol. in 5 pts. aq. at 20 ° — Volat. with steam. [For prepn. (45-49% 
3 deld) by oxidn. of w-propyl ale. with K 2 Cr 207 + H 2 SO 4 see ( 1 ).] 

Reduces ToUens’ reagt, (T 1.11) — With satd. aq. NaHSOs (cf. T 1.12) yields cryst. 
bisulfite corapd. [Use in quant, detn. of C (2).] 

C treated with HCl gas below 0 ° yields mainly the trimeric parapropionaldehyde [Beil. 
XIX-3891, b.p. 169-170°, m.p. — 20 °, accompanied by a little solid metapropionaldehyde 
(3) — Pure C is unstable and liable to spontaneous polymerization which occurs the more 
readily the lower the temp. (4). 

C with NH 2 OH yields a low-melting propionaldoxime [BeiL 1-631]; with phenylhydrazine 
a liq. propionaldehyde phenylhydrazone [Beil. XV-128]; with semicarbazide propionalde- 
hyde semicarbazone; known in two stereoisomeric forms: this, from aq. m.p. 154° (5); 
ndls. fromCeHe + Igr., m.p. 88-90° [cf. Beil. II-lOl]. 
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® Skatole fonnation: C,^ warmed with 2 pts. pbenylbydrazine, resulting phenylhy- 
drazone washed with dil. Ac 6H, filtd. through wet filter, and residual oil htd. with equal 
vol. ZnCk at 180° gives disgusting skatole odor (6). 

® Propionaldehyde dimethone (cf. T 1.13): Ifts. from ale., m.p. 154-156° (12), 155° 

(13) (14); corresp. anhydride, cryst. from ale., m.p. 142-143° cor. (12), 148° (14). 

® Propionaldehyde-/>-mtrophenylhydrazone: yel. ndls. from 50% ale., m.p. 124° 
(7) (8); 125° (9). 

® Propionaldehyde-2,4-dimtrophenylhydrazone (seeT 1,14): m.j^. 155° (11); 156° (10). 

1.0110 (1) Hurd, Moinort, Organic, Syntheses 12, 64-65 (1932). (2) Parkinson, Wagner, Ind. 

Eng. Chem., Anal. Ed. 6, 433-436 (1934). (3) OrndorfF, Baleom, Am. Chem. J. 10, 646 647 

(1894). (4) Buekler, J. Chem. Soc. 1937, 1036. (5) Urion, Ann. chim. (11) 1, 35 (1934). 

(6) Fischer, Laycoerk, Ber. 22, 104 Note (1899). (7) Erdmann, Bedford, Rjishf*, Her. 42, 1342 

(1909). (8) Ref. 5, page 40. (9) Bauer, Strauss, Ber. 65, 311 (1932). (10) Brady, Elsini(\ 

Analyst 51, 77 (1926). 

(11) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (12) Vorlandcr, Z. anal. Chem. 77, 251 

(1929). (13) Kao, Yen, Science licpts. Natl. Tsing Hua Univ., S(;r. A-1, 187 (1932). 

(14) ;^dn, Linser, Mikrochemie, Frcgl Festschrift 1929, 226. 

1:0115 ACROLEIN CH 2 =-CH.CHO C 3 H 4 O Beil. 1-725 

B.P. 53.4“ M.P. -87.7° tif = 0.8410 = 1.39975 

Powerful lachrymator. Sol. in 2-3 pts. aq. — [For prepn. (33-48% yield) from glycerol 
4 -KHS 04 see (1).] 

C reduces Tollens’ reagt. (T 1.11) and Fehling^s soln. (T 1.22) — C reduces alk. KMn 04 
(Baeyer test T 1.34); with NaOH -f -12 (T 1.81) gives CHI 3 . [For use in micro-detn. see 
(2)?] — C with satd. aq. NaHSOs ((;f. T 1.12) adds 2 moles NallSOs with unusually vig. 
evol. of heat but ppt. appears slowly. 

C on stdg. very rapidly polymerizes to an amorphous white solid (disacryl), insol. aq., 
acids, or alk.; this occurs even in purest prepns. (3) but is favored by heat, light, and certain 
impurities — In presence of inhibitors (such as traces of polyhydric phenols ) keeps almost 
indefinitely. 

In presence of aq. NaOH at 25° C polymerizes to a white fluffy powdr. (pentamcr) 
which cannot be crystd.; sol. in ales., ketones, and dioxane; insol. hydrocarbons (4). 

With phenylhydrazine C yields (22%) pheiiylpyrazoline [Beil. XXII1-29], yellowish tbls. 
from hot Igr., m.p. 50-51° (5). 

® Special fuchsin-aldehyde test: To 5 ml. fuchsin-ald. reagt. add 2 ml. aq. acrolein 
soil!.; stopper tube and stand overnight. Soln. will then appear opaque by reflected 
light with deep violet-blue color. Add equal vol. of cone. HCl; within half a minute 
color changes to impure OY-S 2 , and on diln. of sample with 15 vols. aq. passes through 
YG and BG to VB. [These color changes, collectively, disting. C from all other com¬ 
mon volat. aid., although initial coloration alone is not characteristic.] (6.> 

® Phloroglucinol color test: Dil. soln. of C (3-4 drops) is treated with equal vol. 3% 
H 2 O 2 , stood 1 min., then 5 ml. cone. HCl and 5 ml. 1% ethereal phloroglucinol soln. are 
added. After shaking 1 min. the acid layer is colored intensely red (7) (8). [For use 
of similar reaction for detect, of C in presence of glycerol see (9).] 

® Acrolein semicarbazone: ndls. from aq., m.p. 171° (10). 

® Acrolein ^-nitrophenylhydrazone: m.p. 150-151° (11). [For photomicrographs see 

( 12 ).] 

® Acrolein 2,4-dinitrophenylhy(lrazone: m.p. 165° (13) [cf. T 1.14]. 

® Acrolein dimethone [T 1.13]: cryst. from 50% ale., m.p. 192° (after sintering at 186°) 

(14) , 135° (15); corresp. anhydride: pr. from ale., m.p. 162-163° (14), 170-188° (15). 
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1:0115 (1) Adkins, Hartung, Organic Syntheses, CoU. Vol. I, 14-17 (1932). (2) Korenman, 
J. Applied Chan, (8, 1476-1477 (1935); Cent, 1936, II, 3707. (3) Moureu, 

DuFraisse, Ann. chim. (9) 15, 160-164 (1921). (4) (lilbort, Donloavy, J. Am. Chem. Soc. 60> 

1913 (1938). (5) von Auwers, Krotider, Ber. 58, 1977 (1925). (6) Mullikcn, Method ” I, 

23 (1904). (7) Powick, Ind. Eng. Chem. 15, 66 (1923). (8) Pritzkor, Helv. Chim. Acta 11, 

445-448 (1928). (9) Hovey, Hodgkins, Ind. Eng. Chem., Anal. Ed. 9, 509-511 (1937). 

(10) von Auwers, Heimkc, Ann. 458, 202,194 (1927). 

(11) Henrich, Herzog, Btr. 52, 2130 (1919). (12) Griobel, Weiss, Z. Untersuch. Lehensm, 

56, 161 (1928). (13) Allen, J. Am. Chem. Soc. 52, 2958 (1930). (14) Vorliindcr, Z. anal 

Chem. 77, 252 (1929). (15) Klein, Linser, Mikrochemic, Pregl Festschrift 1929,226. 

1;01!20 ISOBUTYRALDEHYDE (CH 3 ) 2 CH.CHO C 4 H 8 () Beil. 1-671 

B.P. 64° F.P. -65.9° Df = 0.7938 /in = 1.37303 

Sol. in 9 vols. aq. at 20 ® — With satd. aq. NaHSOs soln. yields spar. sol. bisulfite cpd. 
[Use in quant, detn. of C (1).] 

Oxidizes in air (especially in presence of Pt black) to isobutyric ac. (1:1030). [For study 
of oxidn. with various oxid. agts such as K 3 Fe(CN) 6 , K 2 Cr 207 -f H 2 SO 4 , Ce (864)2, acid 
KMn 04 , etc., sec ( 2 ).] 

With drop of cone. H 2 SO 4 polymerizes in cold to trimeric paraisobutyraldehyde (1:0035), 
m.p. 69®; also polymerized on long stdg. (especially in u.v. light) or by halogens, ZnCl 2 , etc. 
Isobutyraldoxime and isobutyraldeliyde phenylhydrazone arc both oils. 

(g) Isobutyraldehyde semicarbazone : m.p. 125-126® (3). 

® Isobutyraldehyde y^-nitrophenylhydrazone: or.-yel. ndls. from ale., m.p. 13(>-131® (4). 
(g Isobutyraldehyde 2,4-dinitrophenylhydrazone : or.-yel. ndls. from ale., m.p. 187® 
(5), 182® ( 6 ) (7) [cf. T 1.14]. 

® Isobutyraldehyde dimethone [T 1.13]: m.p. 154® ( 8 ); corresp. anhydride, m.p. 144® 

( 8 ), 

1:0120 (1) Parkinson, Wagner, Ind. Eng. Chem., Anal. Ed, 6, 433-436 (1934). (2) Conant, 
Aston, J. Am. Chem. Soc. 50, 2783-2798 (1928). (3) Wollmcr, Ber. 49, 786 (1916). 

(4) Harries, Cent. 1916, II, 992. (5) Bryant, J. Am. Chem. Soc, 54, 3760 (1932). (6) Allen, 

J. Am. Chem. Soc. 52, 2957 (1930). (7) Brady, Elsmie, Analyst 51, 77 (1926). (8) Klein, 

Linser, Mikrochemie, Pregl Festschrift 1929,226. 

1:0125 ACETALDEHYDE DIMETHYLACETAL C 4 H 10 O 2 Beil. 1-603 

(Dimethylacetal; CH 3 .CH (OCH 3)2 

ethylidene dimethyl ether) 

BJ». 64.3° (1) Of = 0.85015 (1) ng* = 1.3668 (1) 

SI. sol. aq. — Forms with aq. heterogeneous binary const.-boilg. mixt. contg. 96.4% 
C and boilg. at 61.3®; forms with MeOH a binary const.-boilg. mixt. (b.p. 57.5°) contg. 
76.8% C ( 1 ). C, MeOH + aq. do not form a ternary const.-boilg. mixt. ( 1 ). 

When absolutely pure, C does not give fuchsin-aldehyde test (Generic Test 1 ) but does so 
after boilg. for a few moments with dil. mini, acid — Hydrolyzes readily with acids, yielding 
acetaldehyde (1: 0100 ) and MeOH (1:6120), but stable to aq. alk. 

® Distil C with dil. H 2 SO 4 and test distillate for acetaldehyde ( 1 : 0100 ). 

1:0125 (1) B5duw5, Bull soc. chim. Belg. 84,41-65 (1926). 

1:0130 n-BUTYRALDEHYDE CH 8 .CH 2 .CH 2 .CHO C 4 H 8 O Beil. M63 
BJ». 74.7° <1) F.P. -97.1° {1) = 0.8170 ng* - 1.38433 

Sol. in 27 pts. aq. — Forms const.-boilg. mixt. with aq. — With satd. aq. NaHSOs soln. 
forms bisulfite cpd. but its use for purification of C is nut recommended (2). [Use in quant 
detn. of C (3).] 
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With aq. alk. yields Qf-ethyl-/ 3 - 7 i-propylacrolein (1:0193). 

With O 2 + Pt black or with alk. KMn 04 (4) C oxidizes to nr-butyric acid (1:1035). 

With HCl gas at — 20 ° polymerizes to 80% liq. trimer, para-n-butyraldehyde [Beil. 
XIXi-(807)], accompanied by 2 % solid meta-n-butyraldehyde (C 4 H 80 )a;, ndls. from ether, 
m.p. 173® (5). 

® n-Butyraldehyde semicarbazone : cryst. from Igr., m.p. 95.5° ( 6 ); 106° (4). 

® n-Butyraldehyde ^-nitrophenylhydrazone; yel. ndls. from ale., m.p. 87° (7); m.p. 
91° ( 8 ); red ndls. m.p. 93-95° (9). 

n~But 3 rraldehyde 2,4>dlnitrophenylhydrazone: cryst. from ale., m.p. 123° (10); 
m.p. 122° (11) (12) [T 1.14]. 

® n-Butyraldehyde dimethone: m.p. 133.8° (13); 142° (14): corresp. anhydride, m.p. 
141° (14). 

1:0130 (1) [Timmormans, BuU. soc. cMm. Belg. 36, 506 (1927). (2) Lieben, Rossi, Ann, 158, 

149 (1871). (3) Parkinson, Wagner, Ind. Eng. Chem., Anal. Ed. 6 , 433-436 (1934). 

(4) Fournier, Bull. sor. chim. (4) 7,25 (1910). (5) Frankc, Wozelka, Monatsh. 33,350-365 

(1912). (6) Blaise, Bull. soc. chim. (4) 15. 660 (1914). (7) Harries, Cent. 1916, II, 992. 

(5) Dakin, J. Biol. Chern. 4, 235 (1908). (9) Shima, Cent. 1930, II, 226. (10) Bryant, J. Am. 

Chem. Soc. 54, 3760 (1932). 

(11) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (12) Brady, Elsmie, Analyst 51, 77 (1926). 

(13) Kao, Yen, Science Hepts. Natl. TsingHua Univ., Scr. A-1, 187 (1932). (14) Klein, Linser, 

Mikrochemie, Pregl Festschrift 1929, 220. 

1:0133 TRIMETHYLACETALDEHYDE (CH 3 ) 3 .C.CHO C 6 H 10 O Beil. 1-688 

(Pivalaldehyde) 

B.P. 76° (1) M.P. 3° (2) (10) D" = 0.7937 (2) ng* = 1.379 (3) 

6 ^ ( 1 ) 

Mobile liq. of charact. odor — Reduces NH 4 OH + AgNOs in cold — Yields N^iHSOs 
cpd. (cf. T 1.12), best reconverted to C with H 2 SO 4 -f steam distn. since Na 2 C 08 tends to 
cause polymerization (4). 

With cone. H 2 SO 4 , 70% H 2 »S 04 , or even mixt. of AcOH + HCl polymerizes to a trimeric 
white solid (paratrimethyhicetaldchyde), insol. aq. or acids, dif. sol. ale., eas. sol. ether; 
cryst. from ale. + ether, m.p. 82.5° (5) ( 6 ) — The trimer shows (when pure) no aldehyde 
reactns. but on htg. with dil. H 2 SO 4 regenerates monomeric C (5) ( 6 ). 

C oxidizes in air, oxygen, or with oxidg. agts. (e.g. CrOs ( 10 )) to trimethylacetic ac. 
(1:0410), m.p. 35°; in air 77.5% oxidized in 32 hrs., in oxygen 83% in 5 hrs.; oxidation 
retarded by trace of hydroquinone (7). 

C in ale. soln. stirred 1 day with cone. KOH gives neopentyl alcohol (1:5812) -f trimethyl- 
aceticac. (1:0410) (Cannizzaro reactn.) ( 8 ). 

[For prepn. of C (60-66% yield) from neopentyl ale. by dehydrogenation over Cu at 
250-300° see (7).] 

® Trimethylacetaldoxime: m.p. 41° (9). 

® Trimethylacetaldehyde semicarbazone: forms readily in quant, yield, m.p. 190.5° (5); 
189-190° (12). 

® Trimethylacetaldehyde >*nitrophenylhydrazone: prepd. in ale. + AcOH soln., 
red-yel, ndls., m.p. 119° (10). 

® Trimethylacetaldehyde 2,4-dinitrophenylhydrazone: yel. cryst., m.p. 210° (11); 
208-209° (12). 

1:0138 (1) Richard, Ann. chim. (8) 21, 396 (1910). (2) Tissier, Ann. chim. (6) 29, 354 (1893). 
(3) Campbell, J. Am. Chem. Soc. 59, 1983 (1937). (4) Hibbert, Gillespie, Montonna, J. Am, 

Chem. Soc. 50> 1963 (1928). (5) Daniloff, Venus-Danilova, Ber. 59, 381 (1926). (6) Franke, 

Hinterberger, Monatsh. 42, 659 (1922). (7) Coiiant, Webb, Meldrum, J. Am. Chem. Soc* 
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61, 1250-1251 (1929). (S> Ref. 7. page 1254. (9) Ref. 1, page ;i73. (10) Pringsheim, 

Leibowitz, Rer. 56, 2039 (1923). 

(11) Alien, J. Am. Chern. Son. 62, 2957 (1930). (12) Magnani, McElvain, J. Am, Chem. Son. 

60, 819 (1938). 

1:0135 FORMALDEHYDE DIETHYLACETAL Cr.HjoOo Beil. 1-574 

(“Ethylal”) CH 2 (O.C 2 Hf,j 2 

B.P. 87.5° (1) M.P. -66.5° (1) Df = 0.8319 = 1.3748 

Sol. in 11 pts. aq. at 18°— Forms with aq. a heterogeneous binary eonst.-boilg. mixt. 
(b.p. 75.2°) contg. 90^,^. C; forms with EtOH a binar^^ eonst.-boilg. mixt. (b.p. 74.2°) edntg. 
57% C (2) — With P>()H + HaO, C forms a homogeneous ternary eonst.-boilg. mixt. 
contg. (59.5% C, 18.4% EtOH + 12 . 1 %, aq. ( 2 ). 

When absolutely pure, C does not give fuehsin-aldehyde te.st (Generic Test 1 ), but does so 
after boilg. for a few moments with dil. mini. acid. Hydrolyzes readily with dil. mini, 
acids yielding HCHO (1:0145) and EtOPI (1:6130) but not with alk. 

® Distil C with dil. H 2 SO 4 and test distillate as for formaldehytlc (1:0145). 

1:0136 ( 1 ) Timniorriians, Bull. son. chim. Belg. 36, 505 (1927). (2) Ghysels, Bull. aoc. chim. 

Belg. 33, (33-60 (1924). 

1:0138 METHOXYACETALDEHYDE C.^HrA Beil. S.N.-J 13 

CH 3 .O.CPI 2 .CHO 

B.P. 93.3° (1) DT - 1.005 (1) = 1.3950 (1) 

Forms with aq. a eonst.-boilg. mixt., b.p. 88 . 8 °, Dp 1.116, == 1.4270, contg. 12 . 8 % 

aq. ( 1 ). 

Odor rerninis. of a(!etaldehydc — C reduces Fehling’s sol. (T 1.22) and ToIIens’ reagt. 
(T1.U)(1). 

Polymerizes readily to liq. water sol. trimer and solid tetramer w’hich on distn. with a 
trace of p-toluenesulfonic ac. regenerate C — Autoxidizes rapidly in air. (1.) 

(g) Methoxyacetaldehyde A-nitrophenylhydrazone; m.p. 115-115.5 ( 1 ). 

(g) Methoxyacetaldehyde 2,4-dinitrophenylhydrazone: m.p. 124-125° (1). [Gf. T 1.14.] 

1:0138 (1) Drake, Duvall, Ja(tobs, Thompson, Sonniehsen, J. Am. Chem. Son. 00,73-76 (1938). 

1:0140 ISOVALERALDEHYDE (CH3)2.CH.CH2.C:H0 C 5 H 10 O Beil. 1-684 
(2-Methyl-n-butyraldehyde; 3-methyl butanal-1) 

B.P. 92.5° I)m = 0.7845 nf? = 1.39225 

Odor (when free from isovaleric ac.) sweet and aromatic — Forms hydrate with 1 H 2 O, 
b.p. 82°; on distn. aq. comes over in forerun. ( 1 ). 

With satd. aq. NallSOs soln. yields dif. sol. bisulfite cpd. (cf. T 1.12). 

On oxidation yields isovaleric ac. (1:1050). 

With HCl gas at — 20 ° j)olymerizes to liq. trimeric paraisovaleraldehyde ( 2 ). 

With NH 2 OH yields isovaleraldoxime, m.p. 48.5° (3); with phenylhydrazine yields liq. 
isovaleraldehyde phenylhydrazonc [Beil. XV-130]; with semicarbazide yields isovaleralde- 
hyde semicarbazone, cryst. from Igr., m.p. 131-132° (4). 

C shaken with cone. aq. NH 4 OH rapidly yields isovaleraldehyde ammonia, CsHioO. 
NHs -f 7 H 2 O, rn.p. 56-58° (5). 

C gives no color with sodium nitroprusside -b alk. [dif. from w-valeraldehyde (1:0155)]. 

(g Isovaleraldehyde j>-nitrophenylhydra 2 one: ndls. from ale.; m.p. 109-110° (6); 
110-111° (7); 107-108° (8). 
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® Isovaleraldehyde 2,4-dinitrophenylhydrazone: yel. or orange ndls., cryst. from ale., 
m.p. 123*’ (9) (10) [cf. T 1.14]. 

® Isovaleraldehyde dimethone: this, from 50% ale., m.p. 154-155'^ (11); 137° (12); 
corresp. anhydride; 172-173° cor. (11); 168° (12). 

1:0140 (1) Nof, Ann. 318, 1G2 Note (1901). (2) Franke, Wozclka. Monatsh. 33, 359 (1912). 

(3) Bourgeois, Dambniann, Her. 26, 2859 (1893). (4) Hcilmann, Bull. soc. chirn. (5) 4, 1074 

(1937). (5) Strecker, Ann. 130, 21S (1804). (0) Dakin, J. Biol. Chem. 4, 237 (1908). 

(7) Sato, Biochrm. Z. 71, 172 (1915). (8) Clarke, Pateh, J. Am. Chem. Soc. 84, 915 (1912). 
(9) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (10) Brady, IClsmie, Annlyst 51, 78 (1926). 

(11) Vorliinder, Z. anal. Chem. 77, 251-252 (1929). (12) Klein, Linser, Mikrochemief 

Pregl Festachrift 1929, 220. 


1:0142 a-METHYL-n-BUTYRALDEHYDE UuHioO BeU. 1-682 

(Ethyl -m ethyl-ace taldehyde; CH 3 . ('H 2 . C H. C H () 

2-meth ylbutanal-l) I 

CII 3 

B.P. 98-93° (1) = 0.80394 (2) nf? = 1.38960 (2) 

Mobile liq. with charact. odor — Insoi. aq. — Sol. in ether from which it cannot be sepd. 
by distil, [for quant, estn. of C in ether solns. via NH3 addn. .see ( 3 )]. 

Polymerized by dry HCl to trirncr, para-ethyl-methyl-acetaldehyde [Beil. XIX-391], 
ndls., m.p. 20° (4). 

® Ethyl-methyl-acetaldehyde semicarbazone: cryst. from mixt. of CeHe + pet. ether, 
m.p. 103-105° (5). 

® Ethyl-methyl-acetaldehyde 2, 4-dinitrophenylhydrazone: m.p. 120.5° (6). 

1:0142 ( 1 ) Linstend, Mann, J. Chem. Soc. 1930, 2070. (2) Bruylants, Bull. set. acad. roy. Belg. 

(5) 17, 1008-1020 (1931); Chem.. Ahs. 26, 1576 (1932). (3) Ingold, J. Chem. Soc. 125, 437 

(1924). (4) Ncustadtor, Monatsh. 27, 898 (1906). (5) Sommolet, Ann. chirn. (8) 9, 555 

(1906). (0) Morgan, Hardy, Chemistry dt Industry 52, 518-519 (1933). 

1:0145 FORMALDEHYDE H 2 CO CH 2 O Beil. 1-558 

(“ Formalin," comml. 40% soln. in water) 

B.P. 98-99° 

Pure H2CO gas boils at —21°; the comml. aq. soln. usually conts. 34-40% dislvd. gas + 
8-20% CHaOH — Distn. leaves white residue of paraformaldehyde (1:0080) — For 
removal of CH3OH see (1) — An aq. soln. contg. 30% HCHO forms minim, const.-boilg. 
mixt., b.p. 98.8°; distn. of weaker solns. concentrates HCHO in distillate; distn. of stronger 
solns. in residue (2), [For study of distn. of solns. of C see (14).] — Refractive indices of aq. 
— HCHO so]ns. proportional to conen.; graph 6-27% (3), extended to 35% (4). 

C reduces Tollens’ reagt. (T 1.11) and Fehling’s soln. (T 1.22). 

(g)i Resorcinol condensation: Mix 1 drop 0.5% aqueous resorcinol with 1 ml. dil. aq. 
soln. HCHO of such conen. (abt. 0.2%) that odor is barely perceptible in cold, though 
unpleasantly strong at 100° Allow mixt. to flow gently onto surface of 3-5 ml. pure 
cone. H 2 SO 4 . Impart a gentle rotary motion to the tt. such that the layers do not 
disappear. If HCHO is present a red ring, slightly tinged with violet, will soon appear. 
Above this ring a light floe, ppt., at first nearly white on its upper surface and red-violet 
beneath, but soon changing to flocks that are red throughout, will be seen suspended in 
the aqueous upper layer (5). 

(g )2 Gallic acid condensation: Repeat (gi substituting for the resorcinol 6 drops of cold 
satd. ale. soln. gallic acid. If HCHO is present a pure blue ring will be formed. [In 
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either ®i or ®2 too cone, solns. of aldehyde should be avoided since the deep-colored 
ppts. then resulting obscure the purer and more (iharacteristic hues desired.] 


® Methylene-di-iS-naphthol: 



To 3 drops formalin soln. add 3 ml. 


dil. (33%) ale., 0.05 g. /9-naphthol, and 3-5 drops cone. HCl. Boil gently till ppt. of 
small white ndls. appears. Filter hot, wash with 1 ml. 33% ale. Boil the ppt. with 
4 ml. 50% ale. (it is not necessary that all should dissolve), cool, filter, wash with 1 ml. 
60% ale., dry. When htd. at rate of 1° in 15 sec., cryst. turn brown at 180®; melt with 
decn. to brown-red liq. 189-192° u.c. (5). 

® Formaldehyde j^-nitrophenylhydrazone: Even dil. solns. of C react with p-nitrophenyl- 
hydrazine hydrochloride on stdg. or warming. Yel. ndls. from CeHe, m.p. 181-182° 
(6) — [An ex(!ess of HCHO must be avoided since a subst. m.p. 222-225° is then ob¬ 
tained (7).] 

® Formaldehyde 2,4-dmitrophenylhydrazone: yel. cryst. from ale., m.p. 167° (8); 
166° (9) [cf. T 1.14]. 

® Formaldehyde dimethone: ndls. from ale., m.p. 189° cor. (10); 101.4° (11); corresp. 
anhydride, Ifts. from ale., m.p. 171° (10). [Use in quant, detn. of C in presence of 
acetaldehyde (12) (13).] [Cf. T 1.13.] 

1:0145 (l) Blair, Ledbury, J, Chem, Soc. 127, 20 (1925). (2) Blair, Taylor, J. Soc. Chem» Ind, 

45, 65-66 T (1926). (3) Roicher, Jansen, Chem. Weekblad 9, 104-109 (1912). (4) Stut- 

terheim, Pharm. Weekblad 54, 716-717 (1917). (5) Mulliken, “Method” I, 24 (1904). 

(6) Bamberger, Ber. 32, 1807 (1899). (7) Zerner, 34, 957-961 (1913). (8) Bryant, 

J. Am. Chem. Soc. 54, 3760 (1932). (9) Campbell, Analyst 61, 392 (1936). (10) VorlS-nder, 

Z. anal. Chem. 77,247-248 (1929). 

(11) Kao, Yen, Science Repts. Natl. TsingHua Univ., Ser. A-1, 187 (1932). (12) Vorlander, 

Z. anal. Chem. 77, 321-327 (1929). (13) lonescu, Sluschanohi, Bull. soc. chim. (4) 53, 909-918 

(1933). (14) Walker, Ind. Eng. Chem. 32, 1016-1018 (1940). 


1:0150 CROTONALDEHYDE CHs.CH: CH.CHO CiHeO Bed. 1-728 

B.P. 103.16° F.P. -76.5° = 0.8477 = 1.43630 

Odor fruity, then irritating — Lachrymator — Abt. 18% sol. aq.; forms const.-boilg. 
mixt. with aq. contg. 80% C and boiling 84° — Eas. volatile with steam. 

With satd. aq. NaHSOs soln. yields bisulfite addn. cpd., crystn. but fairly sol.; does not 
regenerate C. 

Ordinary comml. C is trans isomer (1) — C absorbs O 2 even from air, and when shaken with 
O 2 below 30° or with an aq. susp. of AgOH at 15-20° for 6 hrs. (2) yields 90-95% tram- 
crotonic acid (1:0425) (1). 

With dil. HCl at b.p. C polymerizes to a trimer, m.p. 63° (3); with dil. aq. acids is also 
reversibly hydrated to aldol (1:0270) (4). 

Adds Br 2 (T 1.91) yielding liq. a,/S-dibromo-n^butyraldehyde — C in isopropyl ale., 
reduced with A1 isopropylate gives (60-70% yield) crotyl ale. [Beil. 1-442] (5). 

C with NH 2 OH.HCI in aq. Na 2 C 03 yields crotonaldoxime, cryst. from CeHe, m.p. 119- 
120° (6); with equal moles of phenylhydrazine yields crotonaldehyde phenylhydrazone, pr. 
from pet. ether, m.p. 66-67° (7); with semicarbazide HCl yields crotonaldehyde semicarba- 
zone, cryst. from dil. ale., m.p. 191-192° (8); 198-199° slow htg. (9). 

® Crotonaldehyde ^nitrophenylhydrazone: m.p. 184-185° (10). [Must not be used 
where distinction from HCHO is involved.] 
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® Crotonaldehyde 2|4-di]iitrophenylhydrazone: rosettes of crimson ndls. from CeHe 4 - 
It. pet., m.p. 190° ( 11 ) [T 1,14]. 

(P Crotonaldehyde dimethone: m.p. 183° {12); 185-186° (13); corresp. anhydride, 
m.p. 167° (sint. 163°) (12). 

1:0150 (1) Young, /. Am. Chem. Soc. 54, 2498-2503 (1932). (2) Del^pine, Bonnet, Bull. aoc. 

chim. (4) 5, 882 (1909). (3) Bernhauer, Irrgang, Ann. 525, 64 (1936). (4) Winstein, Lucas, 

J. Am, Chem. Soc. 59, 1461 (1937). (5) Young, Hartung, Crossloy, J. Am. Chem. Soc. 58, 

101 (1936). (6) Schindler, Monatsh. 12, 410 (1891). (7) von Auwers, Kreuder, Ber, 58, 

1977 (1925). (8) Urion, Ann. chim. (11) 1 , 36 (1934). (9) von Auwers, Heimke, Ann. 458, 

203 (1927). (10) Wegschcider, Spath, Monatsh. 31, 1027 (1910). 

Ul) Brady, ./. Chem. Soc. 1931, 756-759. (12) Vorliindcr, Z. anal. Chem. 77, 252 (1929). 
(13) Kasuya, J. Am. Chem. Soc. 59, 2742 (1937). 

1:0155 n-VALERALDEHYDE n-C 4 H 9 .CHO CsHioO Beil. 1-676 

B.P. lOS.?” (1) M.P. -91.6° {1) = 0.8095S {2) = 1.39436 (2) 

Mobile liq. with penetrating odor — Dif. sol. aq. — With aq. forms const.-boilg. mi^tt. 
(b.p. 80.6° at 747 mm.) contg. 86 % vol. % C ( 2 ). 

With satd. aq. NaHSOa soln. yields dif. sol. bisulfite addn. cpd. [cf. T 1.12]. 

® Sodium nitroprusside color test: Aq. susp. of C, treated with 0.5% sodium nitro- 
prusside soln. -f- alkali gives violet-red color, grad, disappearing on addn. of AcOH 
[dif. from isovaleraldehyde (1:0140)]. 

® n-Valeraldoxime: Aq, soln. of C, shaken with NH 2 OH.HCI -j- K 2 CO 3 , readily 
yields oxime; after recrystn. from pet. ether, m.p. 52° (3). 

® n-Valeraldehyde 2,4-dinitrophenylhydrazone; yel. cryst. from ale., m.p. 98° (4); 

106.5-107°? (5) [cf. T 1.14]. 

® n-Valeraldehyde dimethone: m.p. 104.5° ( 6 ). 

] :0155 ( 1 ) Simon, Bull. soc. chim. Belg. 38, 56 (1929). (2) Bruylants, Ernould, Bull. set. acad. 

roy. Belg. (5) 17, 1174 1179 (1931); Chem. Abs. 26, 3232 (1932). (3) Blaise, BuU. soc. chim. 

(3) 31, 491 (1904). (4) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (5) Backer, Haack, Rec. 

trav. chim. 57, 232 (1938). (6) Kao, Yen, Science Repis. Nall. Tsing Hua Univ., Ser. A-1, 187 

(1932). 

1:0156 ACETAL CH 3 .CH (OC 2 H 6)2 CsHhOz Beil. 1-603 

(Acetaldehyde diethylacetal; 
ethylidene diethyl ether) 

B.P. 103.6° (1) Df = 0.8348 < 1 ) =■ 1.3811 ( 1 ) 

Agreeable odor — Sol. in 18 vols. cold aq,; misc. with ale. but salted out by CaCk only 
on addn. of aq. 

[For prepn. from acetaldehyde + EtOH (61-64% yield) see ( 2 ).] 

With aq. forms heterogeneous binary const.-boilg. mixt. (b.p. 82.6°) contg. 85.5% C; 
with ale. forms homogeneous binary const.-boilg. mixt. (b.p. 78.2°) contg. 34.5% C (1) — 
With EtOH -f- H 2 O forms homogeneous ternary const.-boilg. mixt. (b.p. 77.8°) contg. 
61% C, 27.6% EtOH, 11.4% aq. ( 1 ). 

For data on soly. of C in aq.-alc. mixt. see (3). 

Absolutely pure C does not give fuchsin-aldehyde test (Generic Test 1 ), does not reduce 
ToUens' reagt. (T 1.11), nor give CHI 3 with I 2 + NaOH (T 1.81). After shaking with a 
few drops HCl, however, the resultant acetaldehyde responds readily. 

® Shake C with a few drops HCl and then treat as for acetaldehyde (1:0100). 

1:9156 (l) B6duw4, Bull. soc. chim. Belg. 34, 41-55 (1925). (2) Adkins, Nissen, Organic Synthe- 

sea^CoU. Vol. 1, 1-2 (1932). (3) Adkins, Nissen, J. Am. Chem. Soc. 44, 2752 (1922). 
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1:0168 FORMALDEHYDE TRIMETHYLENEACETAL C 4 H 8 O 2 
(Trimethylene glycol methylene O 

ether; trimethylene formal; / ^ 

1,3-dioxane) 

O 

B.P. lOS" ( 1 ) F.P. -43“ (3) = 1.03433 ( 1 ) nf 

—20 


Bea.XIX-S 


1.41653 (1) 
1.43730 (1) 


Colorless liq. with acetal-likc odor — Misc. aq. 

[For prepn. from trioxymethylene -f trimethylene glycol sec (1).] 

Traces of aldehyde may be removed from C by rei)eated shakg, with silver oxide (2). 
From cold aq. soln. IlgCb l^pts. a whit<.> mercurichloride; this is sol. in hot aq. from 
which it cryst. on cooling. Sintx^rs and decomposes abt. 120"' [dif. from oorrosp. deriv. of 
1,4-dioxane (1:0400) which siibl. unchanged] (1). 

Hydrol. with acids yields formaldehyde (1:0145) and trimethylene glycol (1:6490). 
[For kinetics of hydrolysis see (4). | When pure does not give fuchsin-aldehyde test (Generic 
Test 1) until after boilg. with acid. 


1:0158 (1) Olarko, ,/. Chfm. Sor. 101, 1803 (1912). (2) Hepworth. J. Chem. Soc. 110, 1256 

(1921). (3) Henry, Dcwael, Cent. 1902, II, 929. (4) Lcuinor, Monaish. 60, 333 (1932). 


1:0159 ETH03CyACETALDEHYDE C2H6.O.CII2.CHO C4H8O2 Beil. 1-818 
B.P. 106-106° (1) = 0.943 (1) nf}' = 1.3966 <1) 

Clear mobile liq., sol. aq. and org. solv.—Forms with aq. a const.-boilg. mixt., b.p. 
90-91® at 760 rnm., contg. 21.8% aq. 

Reduces NH 4 OH—AgNO;j (T 1.11) or warm Fehling’s soln. (T 1.22) — [Can be deter¬ 
mined by I 2 —NaHSOa method (2) (3).] 

On stdg. in cold polymerizes to a vise, waha'-insol. liq. which on slow distn. with />-toluene- 
sulfonic acid can be reconverted to C. 

(g) ^tboxyacetaldehyde ^-nitrophenylhydrazone: cryst. from MeOH or EtOH, m.p. 
113-114® (1), 

(g) Ethoxyacetaldehyde 2,4-dinitrophenylhydrazone: cryst. from MeOH, m.p. 110-117® 

< 1 ). 

1:0159 (1) Drake, Duvall, Jacobs, Thompson, Sonnichsen, Am. Chem. Soc. 60, 73-76 (1938). 
(2) Dunn, Kedemann, Smith, J. Biol. Chem. 104, 511-517 (1934). (3) Donnally, Ind. Eng, 

Chem., Anal. Ed. 5, 91 (1933). 


1:0163 ACETALDEHYDE TRIMETHYLENEACETAL C 5 H 10 O 2 Beil.XIX-9 

(Trimethylene glycol acetal; O 

trimethyleneacetal; / \ 

2-methyldioxane-l,3) 

0 

B.P. 109“ (1) = 0.96466 ( 1 ) 

B.P. 108-111“ (4) D“ = 0.9675 (4) 

Colorless liq. with peppermint odor (2) — Sol. in U vols. aq.; misc. with ale. or ether — 
Salted out from aq. solns. by CaC] 2 , K 2 CO 3 or Na 2 C 03 (3). 

[For prepn. from MeOH + trimethylene glycol + BF 3 see (4).] 

Reacts readily with Tollens’ reagent (T 1 . 11 ) but only slowly with NH 4 OH -f AgNOs 
(3). 

Htg. with aq., dil. alk, or better dU. mini, acid hydrolyzes to acetaldehyde (1:0100) and 
trimethylene glycol (1:6490). [For kinetics of hydrolysis see ( 2 ).] 


„26 

riD 


1.41147 (1) 
1.4160 (4) 



53 


LIQUID ALDEHYDES 


1:0162-1:0169 


1:0162 (1) Otto, J. Am. Chem. Soc. 59, 1591 (1937). (2) Leutner, Monatsh. 60, 335 (1932). 

(3) Lochert, Ann. chim. (0) 16, 49-50 (1889). <4) Nicuwland, Vogt, Foohey, J. Am. Cfiem. 

Soc. 52, 1021-1022 (1930). 


1:0163 


a-ETHYL-n-BUTYRALDEHYDE 

(Diethylacetaldehyde; 
2-ethyI))Utanal-l) 


H 

CHjCHz.AcHO 


B.P. 117° of = 0.811 (1) 

Iteduces NH 4 OH + AgNOa — Yields NaHSOs cpd. 


CeHijO Beil. 1-693 


Hd = 1.4086 (1) 


(g) a-Ethyl-n-butyraldehyde 2,4-dinitrophenylhydrazone: pale or. pi. from It. pet., 
m.p. 94.5-95° (2); oryst. from EtOAc, in.p. 129-130° (1). [Cf. T 1.14.] 

(g) «-Ethyl-7i-butyraldehyde semicarbazone: colorless pr. from CcHe + It. pet., m.p. 
97.5-99.5° (2). 

(g) a-Ethyl-n-butyraldehyde dimethone: colorless pr. from MeOH, m.p. 102-102.5° (2). 
[See T 1.13.] 


1:0163 (1) Drake, Marvel, J. Org. Chem. 2, 396 (1937). (2) Brunner, Farmer, J. Chem. Soc. 

1937, 1044. 


1:0166 METHYL-n-PROPYL-ACETALDEHYDE H C6H12O Beil. 1-690 

(2-MelhylpentanaJ-l) CHs-i-CHO 

CH 3 .CH 2 .CII 2 

B.P. 116° cor. at 737 mm. {1) (2) 

119-131° (3) 

Gives with said. aq. NaHSOa soln. (cf. T 1.12) a dif. sol. bisulfite addition cpd., decom- 
po.sed by aq. Na 2 C 03 regenerating C. 

C on oxidn. with calcd. amt. K« 2 Gr 207 4- H 2 SO 4 yields me thy I- 7 ?-propyl-acetic acid 
(1; 1117), whose />-phenylphenacyl ester (cf. T 1.391) has m.p. 46° (5); 64-65° (6). 

® Methyl-n-propyl-acetaldehyde semicarbazone: cryst. from CeHe, m.p. 100-102° (3). 
® Methyl-n-propyl-acetaldehyde 2,4-dinitrophenylhydrazone: m.p, 103° (4). 

1:0166 (1) Skita, Stuckhart, Ber. 48, 1491 (1915). (2) Lieben, Zeisf4, Monatsh. 4, 22 (1883). 

(3) Sommelot, Bull. soc. chim. (4) 1, 406 (1907); Ann. chim. (8) 0, 555-556 ^906). 

( 4 ) Morgan, Hardy, Chemistry & Industry 52, 519 (1933). (5) Wrt‘de, Rothhaas, Ber. 67, 

740 (1934). (6) Magnani,McElvain, J. Am. Chem. Soc. M, 819 (1938). 

1:0169 ACROLEIN DIETHYLACETAL C 7 H 14 O 2 Beil. 1-727 

CH2=CH.CH(0C2H5)2 

B.P. 133.6° (1) a'® = 0.86436 

136° (2) 

Mobile liq. of characteristic not unpleasant odor — Spar. sol. aq., misc. ale., ether. 

[For prepn. from /S-chloropropionaldehyde diethylacetal by action of dry powd. KOH 
(75% yield) see (3) (4) (5); from acrolein + triethyl orthoformate (73% yield) see (2).] 
Readily hydrolyzed by dil. HCl even in cold (1> yielding acrolein (1:0115) and EtOH 
(1:6130). 

Oxidn. with aq. KMn 04 at 0° gives 67% yield d,^glyceraldehyde diethylacetal (1:0280) 

(6) (2) (5). 
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1:0169 (1) Wohl, Ber. 31, 1798 (1898). (2) Fischer, Baer, Helv. Chim. Acta 18, 516 (1936), 
(3) Witeemanii, Evans, Hass, Sfhrot^der, Organic Syntheses 11, 1-2 (1931). (4) Reeves, 
J, Chem. Soc. 1927, 2481. (5) Witzoniann, J. Am. Chem. Soc. 36, 1911-1912 (1914). 

(6) Witzemann, Evans, Hass, Schroedvr, Organic Syntheses 11, 52 -53 (1931). 


CHs 


C 

/H\ 

O O 


1:0170 PARALDEHYDE 


CHs—in Hi 

\ / 


:U 


CHa 


CeHwOa BeU. XIX-385 


O 

B.P. 124° M.P. 12.6° Df * 0.9943 nf? = 1.4198 

Less sol. in warm water than cold; 100 vols. aq. at 13° dis. 12 vols. C, but on warming to 
30° soln. clouds and at 100° half the dislvd. C separates. 

The polymerization of acetaldehyde ( 1 : 0100 ) to paraldehyde (in presence of traces of 
acid as catalyst) is an equilibrium which at 15° corresponds to 94.3% paraldehyde + 5.7% 
acetaldehyde (1) — On long stdg. even pure C is partially reconverted to acetaldehyde and 
this can also occur on distn. ( 2 ). 

Ord. C is often contaminated with peroxides (probably peracetic acid) which with KI 
soln. give free iodine (3) — C can be freed from peroxides or acetaldehyde by shaking with 
mixt. of dil. alk. -h AgNOs (i.e., AgOH susp.) (4). 

When absolutely pure, C does not give the fuchsin-aldehyde react. (Generic Test 1) or 
any other aldehyde reactibn; unchanged on distn. with Na or cone. KOH (5). On warm¬ 
ing with a little dil. H 2 SO 4 or even 0.2 N HCl ( 6 ) is rapidly and quant, depolymerized to 
acetaldehyde ( 1 : 0100 ), q.v. 


(g) Warm with dil. acid and test distillate for acetaldehyde ( 1 : 0100 ). 


1:0170 (1) Hatcher, Brodie, Can. J. Research 4, 574-581 (1931). (2) Troeger, Ber. 25, 3316 

(1892). (3) Haiissen, Z. angew, Chem. 39, 1291-1292 (1926). (4) Schulek, Pharm. Zentred^ 

haUe, 71, 177-179 (1930); Chem. Abs. 24, 3320 (1930). (5) Franchimont, Rec. trav. chim. 1, 

240 (1882). (6) Orton, McKie, J. Chem. Soc. 109, 185 (1916). 


1:0172 PROPIONALDEHYDE DIETHYLACETAL C 7 H 16 O 2 * Beil. 1-630 

(Diethylpropional; CH 3 .CH 2 .CH (OC 2 H 6)2 

propylal; ethyIpropylal) 

B.P. 124° ( 1 ) D 4 = 0.8232 <2) 

Readily hydrolyzed by mini. ac. to propionaldehyde ( 1 : 0110 ) and C 2 H 5 OH (1:6130). 
When abs. pure may fail to give fuchsin-ald. test (Generic Test 1) but does so readily after 
boiling for a moment with mini. ac. 

1:0172 (1) Adams, Adkins, J. Am. Chem. Soc. 47, 1365 (1926). (2) Hartung, Adkins, J. Am. 
Chem. Soc. 49, 2520 (1927). 


1:0176 n-CAPROALDEHYDE CHs. (CH 2 ) 4 .CHO C 6 H 12 O BeU. 1-688 
(n-Hexylaldehyde; n-hexaldehyde; hexanal) 

BJ>. 131° (1) 0 ^° = 0.8176 (2) = 1.4068 (2) 

188.1° (3) - 0.8139 (3) nje? - 1.4039 (3» 

Colorless mobile liq. of characteristic and penetrating odor — Forms with aq. an azeo¬ 
tropic mixt., b.p. 90.6° at 758 mm., contg. 26 =fc 1% by vol. of water (3). 

[For prepn. (46-60% yield) from ?t-AmMgBr + HC(OC 2 H 6)3 see (2).] 

With satd. aq. NaHSOa (cf. T 1.12) forms dif. sol. NaHSOa cpd. — With drop of cone. 
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H 2 SO 4 polymerizes with evol. of ht.; on distn. under reduced press, the polymer is partly 
depolymerized to C (4). 

C readily oxidizes, even in air, to ?i-caproic ac. (1:1130). 

® n-Caproaldoxime : cryst. from pet. ether or MeOH m.p. 51° (4). [Use in quant, 
detn. of C (5).] 

® n-Caproaldehyde semicarbazone: cryst. from CoHe + pet. ether, m.p. 106° (4) (6) 
[known to depress m.p. of n-heptaldehyde semicarbazone (())]. 

® n-Caproaldehyde 2,4-dinitrophenylhydrazone : or. yol. ndls., m.p. 104° (7) (8) (1); 
m.p. 106-107° (9) (cf. T 1.14). 

® n-Caproaldehyde dimethone: cryst. from dil. ale., m.p. 108.5° (1) (10). 

1:0176 ( 1 ) Brunner, Farmer, J. Chem. Soc. 1937 , 1044. (2) Bachmann, Organic Syntheses 16 , 

41-43 (1936); J, Am, Chem. Soc. 55 , 4281 (1933). (3) Bruylants, BilLL. soc. chim, Belg. 41 , 

334 (1932). (4) Bagard, Bull. soc. chim. (4) 1 , 319 (1907). (5) Schultes, Angew. Chem. 47 , 
258 (1934). (6) McCrae, Manske, J. Chem. Soc. 1938 , 488. (7) Brady, Elsmie, Analyst ^1, 
78 (1926). (8) Allen, ,/. Am. Chem.. Soc. 53 , 2957 (1930). (9) Newman, J. Am. Chem. Soc, 

57, 734 (1935). (10) Kao, Yen, Science Hepts. Natl. Tsing Hua Univ., Ser. A-1, 187 (1932). 


1:0179 /3-ETHYL-«-METHYLACROLEIN C^cHioO Beil. 1-735 

(2-Methylpenten-2-al-l) CH3.CH2.CH=€ (CII3) .CHO 

B.P. 136.8° (1) 1^" = 0.8581 (1) = 1.4488 (1) 

= 0.8544 (2) 

Liq. with penetrating odor — Aim. insol. aq. — Adds Br2 (T 1.91). 

With sat^i. aq. NaHSO.3 soln. ((;f. T 1.12) yields solid bisulfite addn. cpd. but from it 
Na2C03 does not regenerate C (3). 

Oxidn. with AgNDs + NaOH in dil. ale. at room temp, gives (60% yield) /S-ethyl-a- 
metKylacrylic acid [Beil. 11-437], m.p. 22-23° (4). 

Reductn. of C in MeOH with Ho -j- PdCti gives (67% yield) mcthyl-n-propyhacetalde- 
hyde (1:0166) (5). 

[For prepn. of C by dehydration (65-70%, yield) of the aldol from propionaldehyde see 
(2) (6); direct from propionaldehyde (64% yield) by action of 10% KOH at 0° see (7).] 

® jS-Ethyl-a-methylacrolein oxime: m.p. 48-48.8° cor. (1). 

® jS-Ethyl-a-methylacrolein pbenylhydrazone: m.p. 58-60° (8). 

® /S-Ethyl-a-methylacrolein semicarbazone: m.p. 207° (9). 

® /8-Ethyl-«-methylacrolein 2,4-dinitrophenylhydrazone : carmine-red cryst. from ale., 
m.p. 159° (10), 160-161° (11) [cf. T 1.14]. 

1:0179 (1) Gocthals, Bull. soc. chim. Belg. 46 , 415 (1937). (2) Orignard, Abelmann, Bull. soc. 

chim. (4) 7 , 642-643 (1910). (3) Lichen, Zcisol, Monatsh. 4 , 19 (1883). (4) Goldberg, Lin- 

stead, J. Chem. Soc. 1938 , 2355. (5) Skita, Ber. 48 , 1491 (1915). (6) Lichtenberger, Naftali, 

BuU. soc. chim. (5) 4 , 329 (1937). (7) Doebiier, Ber. 35 , 1144 (1902). (8) von Auwers, 

Kreuder, Ber. 58 , 1979 (1925). (9) Backes, Compt. rend. 196 , 278 (1933). (10) Allen, 

J. Am. Chem. Soc. 53 , 2958 (1930). 

(ll) Morgan, Hardy, Chemistry & Industry 52, 519 (1938). 

1:0183 TETRAHYDROFURFURAL H2C-CHj C6H8O2 BeU. S.N. 2469 

(Tetrahydrofuran-2- 

aldehyde) H 2 C d—CHO 

V 

B.P. 144-145740 (1) = 1.10947 (1) nf>® = 1.4704 {1) 

B.P. 142-143;7, (2) - 1.10727 (3) = 1.43658 (3) 

Colorless somewhat vise. liq. of acrid odor — On stdg. several weeks, becomes yel., solid 
appears and formic ac. is present. 
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Sol. in equal vol. aq.; eas. sol. org. solv. 

Reduces warm Fehling’s soln. immed. (T 1.22) and cold l<'ehling’s soln. on stdg. Re¬ 
duces Tollens’ reagt. (T 1,11). 

Relatively staVde to alk. but with cone. HCl gives intense red color. [Dif. from furfural 
(1:0185) which with alk. gives Cannizzaro react, and witli cone. IICl gives first a violet 
color then resinifios.] (2.) 

C does not respond to aniline acetate test (T 1.23) for furfural (2). 
Tetrahydrofurfurahloxime and tetrahydrofurfural phenylhydrazone are oils and not 
recommended as derivs. 

® Tetrahydrofurfural «-phenyl-«-benzylhydrazone: from 0 + umyrn. benzylphenyl- 
hydrazine in ale.; cryst. from MeOII, m.p. 67° (2). 

®) Tetrahydrofurfural semicarbazone: m.p. 166° u.c. (4). 

1:0182 (l) Minne, Adkins, J. Arn. Ourri. Soc. 55, 305-300 (19,33). (2) Sfhcihler, Sotschnok, 

Fries(i. Ber. 57, 1448 (1924). (3) Schoiblor, Sotschcerk, Yiivav, Ber. 58, 1901 (1925). 

(4) Dunbar, Adkins, Am. Chem. Soc. 56, 444 (1934). 


1:0183 ENANTHALDEHYDE rt-CWia-CHO C 7 H 14 O Beil. 1-695 

(n-Heptaldehyde; heptanal) 

B.P. 155° F.P. -43.3° (1) = 0.81742 {!) n;? = 1.42571 (3) 

152.8°{1) Z>1® = 0.8219 {2) naeoeiiow) = 1.41216 (2) 

Liquid with arorn. penetrating odor—Forms with aq. a nionohydratc, m.p. -f- 11.4°, 
and a dehydrate, m.p. 50-70° acc. to rate of htg. (4). 

With satd. aq. NaHSOa soln. (cf, T 1.12) forms a cryst. bisulfite addn. cpd. [Use in 
quant, detn. of C (5) ( 6 ).] 

C treated with HCl gas at — 20 ° yields 75% triineric para-enanthaldehyde [Beil. XIXi- 
(807)], m.p. +20°, together with 1% meta-enanthaldehyde, cryst. from ether, m.p. 140° 

<7). 

C on reductn. wdth Fe filings + AcOH gives (75-81% yield) n-hcptyl ale. (1:6240) ( 8 ). 
C on oxidn. with CrOa (cf. T 1.72), alk. KMiiO-i, or acid KMnO.! (76-78% yield) (9), gives 
«-heptyIic acid (1:1140). 

With NH 2 OH.HCI + aq. Na 2 C 03 C gives (81-93% yield) n-heptaldoxime, Ifts. from 60% 
ale., m.p. 53-55° acc. to rate of htg. (10); with phenylhydrazine gives liq. n-heptaldehyde 
phenylhydrazone [Beil. XV-131], 

® Enanthaldehyde semicarbazone: pi. from ale., m.p. 108-109° (2). 

® Enanthaldehyde j&-nitrophenylhydrazone : m.p. 73° (4). 

® Enanthaldehyde 2,4-dinitrophenylhydrazone : yel. cryst. from ale., m.p. 108° (11); 
106° (12) (13) [cf. T 1.14]. 

® Enanthaldehyde dimethone: cryst. from dil. ale., m.p. 101.7° (14); 103° (15); 135° 
(16); corresp. anhydride; m.p. 112° (15); 110° (16). 

1:0188 (1) Duffet, Bull. soc. chim. Belg. 46, 390 (1931). (2) Sherrill, J. Am. Chem. Soc. 52, 

1990-1991 (1930). (3) Briihl, Ann. 203, 28 (1880). (4) Noorduyn, Rec. trav. chim. 38, 347- 

348 (1919). (6) Lea, Iml. Eng. Chem., Anal. Ed. 6, 242-244 (1934). (6) Parkinson, Wagner, 

Ind. Eng. Chem,, Anal. Ed. 6, 433-436 (1934). (7) Franke, Wozolka, Monatsh. 33, 355-367 

(1912). (8) Clarke, Dreger, Orgarvic Syntheses, CoU. Vol. I, 298-299 (1932). (9) Ruhoff, 

Organic Syntheses 16, 39-40 (1936). (10) Bousquet, Organic Syntheses 11, 54-56 (1931). 

(11) Campbell, Analyst 61, 392 (1936). (12) Brady, Elsmie, Analyst 51, 78 (1926). 
(13) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (14) Kao, Yen, Science Repts. Nall. Tsing 

Hvxi Univ., Ser. A-1, 187 (1932). (15) Vorlander, Z. anal. Chem. 77, 252 (1929). 

(16) Klein, Linser, Mikrochemie, Pregl Festschrift 1929, 226. 
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1:0184 n-BUTYL-ETHYL-ACETALDEHYDE CsHwO Beil. 1-707 

(2-Ethylhexanal-l) CH2.CH2.CH2.CH2.CH .CHO 

I 

C2H5 

B.P. 160° (1) 1^“ = 0.8:305 (2) n§ = 1.4150 (2) 

163-165° {2, ni? = 1.4130 (1) 

Commcroially available under name octylaldehyde.” 

Gives with siitd. aq. NalLSOg (ef. T 1.12) a cryst. sodium bisulfite cpd. (used in purifn.) 

( 1 ). 

Oxidn. with susp. of ApiaO or with calcd. amt. CrOs in AcOH yields 2-(!thylhexanoic acid 
(1:1143), b.p. 220-222° at 754 mm.; ;>-phenylphenacyl ester, cryst. from 90% ale., then It. 
pet., m.j). 49.5 50° (1), 53-54° (4). 

Reduction with Fe + A(^()H or with Na + moist ether (45% yield (3)) gives 2-ethyl- 
hexanobl (1:()24S), b.p. 180°. 

(g) n-Butyl-ethyl-acetaldehyde 2,4-dinitrophenylhydrazone : cryst. from dil. ale., m.p. 
114-115° (2); or. ycl. iidls. from ale., rn.p. 120-121° (1). 

1:0184 (1) Weizmanii, Borgniann, Hask(4borg, Cheminlry & Industry 50, 589 (1937). 
(2) Drake, Marv(‘l, ./. Ory. Chrm. 2, 39G (1937). (3) Powell, lialdwin, ./. Arn, Chem. Soc. 

58, 1872 (1930). (4) Magnani, MeElvain, ./. Am. Chern. Soc. 60, 818-819 (1938). 


1:0185 FURFURAL 


H -c-C-H 

H—I:—CHO 

\ / 

o 


C 6 H 4 O 2 BeiL XVn-373 


B.P. 161.7° ( 1 ) F.P. -36.5° = 1.1594 (2) ng’ = 1.53608 (1) ( 2 ) 

Odor suggests benzaldchyde — Liq. darkens rapidly on stdg., especially in It. or air; this 
effect is retarded by i)rescnce of traces of j)yrogallol. [For study of thermal stability of C 
sec ( 22 ).) 

C is 8.3%) sol. in aq. at 20 °; for complete temp. soly. data see ( 1 ) (3) — Eas. volatile with 
steam. [For jjrepn. from corn cobs -j- HCl see (4).] 

With satd. aq. NaHSOa yields cryst. bisulfite addn. cpd. (cf. T 1.12). [ITse in detn. of C 
in furfuryl ale. soln. (23).] — Reduces Tollens’ reagt. (T 1.11) and Fehling’s soln. (T 1.22) 
— With aniline acetate gives intense red color (T 1.23). [Use in colorimetric detn. of C 
(24).] — Adds Br 2 (T 1.91). [Use in quant, detn. of C (5) and of mixtures of C with 
5-methylfurfural (1:0198) (C).] 

Oxidn. with air, KMn 04 , AgOH, K 2 Cr 207 + H 2 SO 4 (75% yield) (7) or alk. K 3 Fe(CN )6 
( 8 ) gives furoic acid (1:0475) — C with cone, aqueous (9) (7) or ale. alk. undergoes Canniz¬ 
zaro reaction giving (61-03% yield) 2-furancarbinol (1:(>425) and (60-63%^ yield) furoic 
acid (1:0475) — C in abs. ale. stood 5 days at 25° with A1 (OEt )3 gave ( 88 % yield) 2 -furan- 
carbinol (1:6425) ( 21 ). [For study of system: C + furancarbinol see (25).] 

C allowed to stand with 5 vols. cone. aq. NH4OH yields after several days furfuramide,’^ 
ndls. from ale., m.p. 117° (10). 

With NH 2 OH.HCI + alk., C yields a-furfuraldoxime, cryst. from CeHe + It. pet., m.p. 
75-76° (11); with NH 2 OH.HCI + AcONa in dil. ale. C yields /3-furfuraldoxime, cryst. from 
ale., m.p. 91-92° ( 11 ) — With phenylhydrazine C yields furfural phenylhydrazone [Beil. 
XVII-282], m.p. 97-98° (see below) — With semicarbazide C yields furfuraldehyde semi- 
carbazone, brownish yel. ndls., m.p. 202-203° (12); 190° (13). 


® Furfural phenylhydrazone: In a dry tt. mix 1 drop C with 2 drops phenylhydrazine. 
Dissolve pasty react, prod, in 3 ml. boiling 50% ale. Cool in running water, and shake 
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until the ppt. (i)ften amorphous at first) sep. in pearly cryst. scsalcs. Collect on small 
filter and wash with 5 ml. cold 33% ale. Transfer to tt. and redissolve in 5 ml. boiling 
33% ale. If dark droplets separate allow to settle and decant clear hot soln. Cool 
and shake until pearly cryst. again ppt. Filter, wash with 5 ml. (‘old 33% ale. M.p. 
97° u.c. (13). 

® Furfural p-nitrophenylhydrazone: m.p. 154° (15). [Use in quant, detn. of C (15).] 

® Furfural 2,4-dinitrophenylliydrazone: occurs in two stereoisomerie forms (cf. acetalde¬ 
hyde 1:0100): red cryst. from ale. or pyridine, m.p. 230° cor. (16), 229° (17), 222° 
(18) (19); yel. cryst., m.f). 212-214° (16). Mixed m.p. of red and yellow forms abt. 
185° (16). [Use in quant, detn. of C (19).) [Cf. T 1.14.] 

® Furfural dimethone: ndls. from 80% ale., m.p. 160° after prelim, browning (20); 
corresp. anhydride, Ifts. from ale., m.p. 162-165° (20). 

1:0185 (1) Evans, Aylesworth, hid. Eng. Chem. 18, 24-27 (1925). (2) Brlihl, Ann. 235, 7 (1886). 

(3) Mains, Chern. Mel. Eng. 20, 779-7S4 (1922). (4) Adams, Vorhees, Organic Syntfiesea, 

Coll. Vol. I, 274-277 (1932). (5) Hughes, Acree, Ind. Eng- Chem., Anal. Ed. 6 , 123-124 

(1934). (6) Hughes, Acm;, hid. Eng. Chant., Anal. Ed. 9, 318-321 (1937). (7) Hurd, Garrett, 

Osborne, J. Am. Chem. Eoc. 55, 1083-1084 (193.3). (8) Brown, Iowa State Coll. J. Set. 11, 

227-229 (1937); Chem. Ah.H. 31, 8.528 (1937). (9) Wilson, Organic Syntheses, Coll. Vol. I, 

270-274 (1932). (10) Sehiff, Ber. 10, 1188 (1877). 

(11) Brady, Goldstein, J. Chem. Soc. 1927, 1960-1961. (12) Knopfor, MowateA. 31, 95 

(1910). (13) Wolff. Ann. 394, 101 (1912). (14) MulUken, “ Method ” I. 25 (1904). (15) 

1 Maaskant, Hcc. trav. chim. 55, 1068 (1936). (16) Brederock, Ber. 65, 1836-1837 (1932). 

(17) Campbell, Analyst 61, 392 (1936). (18) Simon, Ber. 66, 320 (1933). (19) Simon, 

Biochem. Z. 247, 171 (1932). (20) V'orlander, Z. anal, Chem. 77, 267 (1929). 

(21) Meerwein, Schmidt, Ann. 444, 232 (1925). (22) Dunlop, Peters, Ind. Eng. Chem. 32, 

1639-1641 (1940). (23) Dunlop, Trimble, htd. Eng. Chem.., Anal. Ed. 11, 602-603 (1939). 

(24) Stillings, Browning, Ind. Eng. Chem., Anal. Ed. 12, 499-502 (1940). (25) Dunlop, 

Trimble, Ind. Eng. Chem. 32, 1000-1002 (1940). 


1:0186 HEXAHYDROBENZALDEHYDE CeHu.CHO C7Hi20 Befi. VB-IO 

(Cy clohexy laldehy de) 

B.P. 162° (1) (2) D*® = 0.0263 (1) nj? = 1.4495 (1) 

= 0.9235 (3) = 1.4506 (3) 

Liq. with powerful odor reminis, of valeraldehyde -f benzaldehyde — Readily forms 
NaHSOa cpd. (cf. T 1.12) — Polymerizes easily. 

Rapidly oxid. by air (4) or with AgOH in dil. ale. at 115-120° yielding hexahydrobenzoic 
ac. (1:0575). 

[For prepn. (61--73% yield) from CeHn.MgBr -f triethyl orthoformate see (5) (6).] 

® Hexahydrobenzaldoxime: ndls, from pet. ether, m.p. 90-91° (7). 

® Hexahydrobenzaldehyde semicarbazone: m.p. 172.5-173° (8); 173-174° (7); 174- 
175° (9). [Other m.p.’s are given from 164° to 176°.] 

1:6186 (1) Wallach, Ann. 347, 333 (1906). (2) Backer, Winter, Rec. trav. chim. 56, 504 (1937). 
(3) Dunbar, Adkins, J. Am. Chem. Soc. 56, 444 (1934). (4) Sabatier, Mailhe, Ann. chim. (8) 

10, 537 (1907). (5) Kon, J. Chem. Soc. 1926, 1797. (6) Wood, Comley, J. Soc. Chem. Ind. 

42, 431 T (1923). (7) Zelinsky, Gutt, Ber. 4^, 3051 (1907). (8) Mosettig, Burger, /. Am., 

Chem. Soc. 52, 3461 (1930). (9) Diels, Alder, Ann. 460, 122 (1928). 

1:0191 GLYCOLALDEHYDE DIETHYLACETAL C 6 H 14 O 8 Bell 1-818 

H0.CH2.CH(0C2H6)2 

B.P. 167“ = 0.888 (1) nl>® ® - 1.4073 (2J 

[Prepn. from chloroacetal (96% yield (3)) or bromoacetal (40-60% yield (1)) + ale. 
KOH.l 
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Readily hydrolyzed (4) by boilg. with aq. + few drops HCl to C2H5OH (1:6130) and 
glycolaldehyde [Beil. 1-817], the latter identified by htg. with excess phenylhydrazine ace¬ 
tate soln. pptg. glyoxal phenylosazone [Beil. XV-154j, yel. this, from ale. or ether, m.p. 
i7r (5). 

Absolutely pure C fails to give fuchsin-aldehyde test (Generic Test 1 ) but does so after 
boilg. with mini. acid. 

1:0191 (1) Hartung, Adkins, J. Am. Chem. Soc. 49, 2520 (1927). (2) Borgmann, Miekely, Ber. 

54, 2156 (1921). (3) Bcy(Tst<’dt, McElvain, J, Am. Chem. Soc. 58, 530 (1936). (4) Marck- 

wald, Ellingcr, Bar. 25, 2984 (1892). (5) Fischer, Baer, Helv. Chim. Acta 18, 520 (1935). 

1:0192 n-CAPRYLALDEHYDE CH3. (CH 2 ) 6 .CHO CgHieO BeU. 1-704 
(7i-Octylaldehydc; octanal) 

B.P. 167-170° (1) ai!; = 0.83583 (2) n?? = 1.43167 (2) 

171-173° (2) n|>« = 1.41667 (3) 

Volatile with steam (4) — Yields NaHSOs cpd. 

Oxidn. with KMn 04 (5) yields n-caprylic acid (1:1145). 

C htd. with pyruvic acid -f- /S-naphthylarnine yields a-n-heptyl-jS-naphthocinchoninic 
acid [Beil. XXII-103], yel. pi. from ale., m.p. 234° (3) ( 6 ). 

® n-Caprylaldoxime: ndls. from MeOH, m.p. 60° (7) (4). 

® n-Caprylaldehyde semicarbazone: forms in quant, yield; cryst. from dil. MeOH, 
m.p. 98° ( 2 ) (4); 101° (7) ( 8 ). 

® n-Caprylaldehyde thiosemicarbazone: m.p. 94-94.5° (9). 

® n-Caprylaldehyde ^-nitrophenylliydrazone: bright yel. ndls., m.p. 80° (4). 

(fe n-Caprylaldehyde 2,4-dmitrophenylhydrazone: yel. cryst. from ale., m.p. 106° (10). 
[Cf. T 1.14.] 

® n-Caprylaldehyde dimethone: cryst. from dil. ale., m.p. 89.8° ( 11 ). [Cf. T 1.13.] 

1:0192 (l) Sabatier, Mailhe, Compt. rend. 158, 986 (1914). (2) Harries, Oppenheim, Cent, 

1916, II, 993. (3) Schimmcl & Co., Cent. 1901, II, 1375. (4) Stephen, J. Chem. Soc. 127, 

1875 (1925). (5) Nelson, Mottern, Ind. Eng. Chem.. 26, 635 (1934). (6) Schimmel & Co. 

Cent. 1899, I, 1043. (7) Semmler, Ber. 42, 1163 (1909). (8) Fischer, Dull, Ertel, Ber. 65, 

1432 (1932). (9) Uhl, J. Am. Pharm. Assoc. 24, 381 (1935;. (10) Allen, J. Am. Chem. Soc. 52, 

2957 (1930). 

(11) Kao, Yen, Science Repts. Natl. Tsing Hva Univ., Ser. A-1, 187 (1932). 

1:0193 a-ETHYL./?.n-PROPYLACROLEIN C 2 H 6 CgHuO Befl. 1-774 
( 2 -Ethylhexen- 2 -al-l) I 

CH 8 .CH 2 .CH 2 .CH=C.CH 0 

B.P. 173° d* = 0.859 (1) ng = 1.4518 (1) 

2)f = 0.8538 (2) 

Colorless liq. with agreeable odor — Aim. insol. aq. — Does not form NaHSOa cpd. 
Reduces ToUen’s reagt. (T 1.11), Fehling^s soln. (T 1.22), aik. KMn 04 (T 1.34). 

Adds Brs (T 1.91). 

[For prepn. from n-but 3 n*aldehyde (1:0130) with aq. KOH see (3) ( 2 ).] 

C reduced with amalgamated A1 (3) or by catalytic hydrog. under high press. (4) gives 
2-ethylhexanol-l (1:6248). 

C oxidized by shaking with moist AgOH (AgNOs -f NaOH) gives (53% yield) 2-ethyl- 
hexen-2-oic acid-1 (1) which on reduction with Zn -f H 2 SO 4 gives (3) 2-ethylhexanoic acid 
(1:1143). Oxidn. with KMn 04 -f dil. H2SO4 yields n-butyric ac. (1:1035) -|- propionic 
ac. (1:1025) (5). 
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® a-Ethyl-/3-n-propylacrolein semicarbazone: m.p. 153.5° (6), 150-151° (2), 143-149° 
(7), 132° (3). 

® a-Ethyl-/5-n-propylacrolein 2,4-dinitrophenylhy<irazone: m.p. 124-125° (4), 122° < 6 ). 
[Cf. T 1.14.] 

1:0193 <1) LichtciiberRor, Naflali, Bull soc, chim. (5) 4, 329, 332 (1937). (2) Batalin, Slawina, 

J. Gen. Chem., U.S.S.R. 7, 2()2-2()t> (1937); CfLcm. Abs. 31, 4267 (1937). (3) Wcizmann, 

Garrard, Chem. Soc. 117, 329- 330 (1920). (4) Morgan, Hardy, Chemistry & Industry S/St, 

519 (1933). (5) Kadiora, Mojiatsh. 25, 338 (19()4). (0) Backes, Coynpi. rend. 196, 278 (1933). 

(7) Hoffer, Chem. Ahs. 30, 1396 (1936). 

1:0195 BENZALDEHYDE ) >—CHO CtHbO Bea.Vn-178 

B.P. 178.9° F.P. -55.6° dY' = 1.0504 n?,” = 1.5460 (1) 

= 1.0365 (1) 

Bitter almond odor — Sol. in abt. 300 pts. cold aq.; misc. ale., ether — Volatile with 
steam. 

With satd. aq. NaHSOa solii. (cf. T 1 . 12 ) readily yields bisulfite addn. cpd. Reduces 
Tollen’s reagt. (T 1.11) but not Fehling’s soln. (T 1.22) — ()xidiz(‘d by air or oxid. agents to 
benzoic ac. (1:0715). 

^^Ith cone. aq. alk. C undergoes Cannizzaro reactn. ( 2 ) [catalyzed by pros, of peroxides 
{3)l yielding benzyl ale. (1:0480) and benzoic ac. (1:0715) —C in MeOH treated with 
CH 2 O + solid KOn at 00 ° undergoes “ crossed Cannizzaro reactn.” giving (80% yield) 
benzyl ale. (1:0480) (4). 

Pure C in dil. ale. refluxed with NaCN gives (90-92% yield) benzoin (1:5210), eryst. 
from 95% al(^, m.p. 129° (5). [For study of benzoin condens. see ( 6 ).] 

C on stdg. or shaking with cone. aq. or ale. (7) NH4OH yields “ hydrobenzamide ” 
[Beil. VII-215], cryst. from ale. or ether, m.p. 110 ° — C merely inixcid with equivalent 
aniline at ord. temp, evolves heat and gives (84-87% yield) benzalaniline, cryst. from 
85% ale., m.p. 52° ( 8 ). 

C with NH 2 OH.HCI -h excess aq. alk. yields a-benzaldoxime, m.p. 35° [Beil. VlI-218]. 
[This form can be converted with acids, etc., to/S-benzaldoxiine, m.p. 132° [Beil. VII-221].] — 
C with phenylhydrazine yields benzaldehyde phenylhydrazone [Beil. XV-134], mils, from 
50%) ale. or pet. ether, m.p. 150° (see below) — C with semicarbazide HCl -f NaOAc 
yields benzaldehyde semicarbazone [Beil. VIl-229j, m.p. 217° (9), but varies with rate of htg. 

® Colored condensation product with phenol: In a dry 3-in. tt. mix in order 1 drop 
melted phenol, 1 drop C, and 1 drop cone. H 2 HO 4 . Then treat with 2-3 ml. 10 % 
NaOH soln. BzH gives intensely violot-red (V-R) soln. immediately ( 10 ). [For 
nature of reactn. see ( 11 ).] 

® Colored condensation product with /3-naphthol: Prepare cold satd. aq. soln. by shak¬ 
ing together 1 drop C, a pinch of /3-naphthol, and 10 ml. aq. Filter, and pour 2-3 ml. 
onto surface of 3 ml. cone. H 2 SO 4 in small tt. A violet-red colored zone appears at the 
interfacial layer (10). [For nature of reactn. sec ( 12 ).] 

® Benzaldehyde phenylhydrazone: Dis. 1 drop C in 12 ml. 50% ale. Add 1 drop pure 
phenylhydrazine and boil J min. Cool, shake well and collect bulky ppt. on a small 
filter. Wash with 5 ml. cold 50% ale. Redissolve ppt. in 12 ml. boiling 50% ale., 
cool, filter and wash again with 5 ml. cold 50% ale. Dry 15 min. at 100°. M.p, 156° 
u.c. After exposure to daylight for 1 hr. changes from white to O-T 2 . (10.) 

® Benzaldehyde ^-nitrophenylhydrazone: or. red ndls. from ale., m.p. 190° (13); 192° 
(14). [Use in quant, detn. of C (15).] 

® Benzaldehyde 2,4-dinitrophenylhydrazone: or. cryst. from AcOH, m.p. 237° (16); 
235° (17) [cf. T 1.14]. [Use in quant, detn. of C (15) (18),] 
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® Benzaldehyde dimethone: m.p. abt. 103® u.c. (19); oorresp. anhydride, m.p. 200® (19) 
[cf.T 1.131. 

1:0195 (l) Pound, Phys. Clirnt. 35, 1490 (1931). (2) Blfinksniii, Zaaijor, Rcc. frar. rhi^n. 57, 

727-728 (1938). (3) Kharasfh, Foy, ./. Am. Chem. 57, 1510 (1935). (4) Davidson, 

Weiss, Orgdtnc Synlhetict; 18,80 (1938). (5) Adams, Marvel, Organic SynthcHis, Coll. Voh I, 
88-89 (1932). (O) Nadkarni, Mehta, Wli(‘eler, J. Phys. Chem. 39, 727-739 '1935). 
(7) Johnson, Livak, J. Am. Cham. Snc. 58,301 (1930). (8) Bigc'low, Eatough, Organir SyiUhesea^ 

Coll. Vol. I, 73-74 (1932). (9) jWilson, Keenan, ./. Assoc. Ojfficial Agr. Cheni. 13, 390, 393 

(1930). (10) Mulliken, “ M(‘thod ” 1, 23-24 (1904). 

(11) Tanaseseu, Sirnoneseii, J. prakL Chcfu. (2) 141, 312 (1934). (12) Ipatieff, Dolgoff, 

Bull. sue. chirn. (4) 45, 951 (1921)). (13) Shopjxa*, J. Chem. Soc. 1932, 705. (14) Biltz, Sieden, 

Ann. 324, 321 (1902). (15) Iddh^s, Jackson, Jnd. Eng. Chem., Anal. Ed. 6, 455 450 (1934). 

(10) C\‘impbell, Analyst 61, 392 (1930). (17) Curtius, Dedichen, ./. jmikt. Chem. 264 

(1894). (18) Perkins, Edwards, Am. J. Pharm. 107, 209-211 (1935). (19) Vorliinder, 

Strauss, Am. 309, 379 (1899). 


1:0197 PELARGONALDEHYDE CH 3 .(CH 2 ) 7 .CHO CgHigO Beil. 1-708 
(n-Nonylaldehyde; nonanal) 

B.P. 185° (1) D]l = 0.83B8 (2) ni? ® = 1.42417 (2) 

nf? = 1.4273 (3) 

Liq. with penetrating but not disagreeable odor — With satd. aq. NaHSOa soln. forms 
bisulfite cpd. (4). 

Under influence of cone. H 2 SO 4 readily polymerizes to a liq. (5). 

C in air or warmed with moist AgOII 30 min. at 100 ° giv(is polargonic ac. (1:0500) ( 6 ) (7). 
Reduction with Fe filings + AcOH according to ( 8 ) gives (41-57% yield) rionanol-1 
(1:J)265) (9). 

C htd. with pyruvic ac. -}- ^-naphthylamine gives a-?t-octyl-/ 8 -naphthocinchoninic acid 
[Beil. XXII-103], cryst. from H.COOH‘-h MeOH, m.p. 238-240° (5). 

® Pelargonaldoxime: cryst. from pet. ether, m.p. 64° (5). 

® Pelargonaldehyde semicarbazone: Ifts. from MeOH, m.p. 84° (4) (10); 100° (5) (11). 
® Pelargonaldehyde thiosemicarbazone: m.p. 77” (3). 

® Pelargonaldehyde 2,4-dinitrophenylhydrazone: yol. cryst. from ale., m.p. 100° cor. 

( 12 ); m.p. 96° (13) (14) [cf. T 1.14]. 

® Pelargonaldehyde dimethone: m.p. 86.3° (15) [cf. T 1.13], 

1:0197 ( 1 ) »Sabatier, Mailhe, Com.pt. rend. 158, 987 (1914). (2) Harries, Oppenheim, Cent. 

1916, II, 993. (3) Uhl, J, Am. Pharm. Assoc. 24, 381 (1935). (4) Harries, Turk, Ber. 39, 

3733 (1906). (5) Bagard, Btill. soc. chirn. (4) 1, 351-352 (1907). (6) Walbaum, Stephan. 

Ber. 33, 2303 (1900). (7) Holde, Zadek, Ber. 56, 2056 (1923). (8) Clarke. Dreger, Organic 

Syntheses, Coll. Vol. I, 298-209 (1932). (9) Tomecko, Adams, J. Am. Chem. Soc. 49, 529 

(1927). (10) Harries. Ann. 343, 355 (1905). 

(11) Fischer, Diill, Ertcl, Ber. 65, 1471 (1932). (12) Strain, J. A^n. Chem. Soc. 57, 760 

(1935). (13) Brady, Elsmie, Analyst 51, 77 (1926). (14) Allen, J. Am. Chem. Soc. 52, 2957 

(1930). (15) Kao, Yen, Science Repts. Natl. Tsing Hua Univ., Scr. A-1, 187 (1932). 


1:0198 S-METHYLFURFURAL HC-^CH C 6 H 6 O 2 BeU.XVn.380 

<!!:—CHO 

/ 

B.P. 187“ 2^® = 1.1219 = 1.5147 

2 ) 1 ® = 1.1072 

Oil, sol. in 30 pts. aq. — Volatile with steam. 

With a-naphthol H- cone. H 2 SO 4 (cf. Generic Test 2) gives intense violet color — With 
phloroglucinol d* HCl (T 1.24) gives chlorine-<;ontg. brown red condens. prod. 
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With satd. aq. NaHSOs solii. (cf. T 1.12) gives bisulfite addii. cpd. — Reduces Tollens’ 
reagt. (T 1.11) and Kehling'ssoln. (T 1.22) — Adds Br 2 (T 1.91). 

Oxidn. with AgOH in hot aq. (94% yield) (1) (2), or with AgOH H~ Ba(0H)2 (3), or with 
K 3 Fe(CN )6 (4) gives 5-niethylfuroic ac. [Beil. XViri-2941, this, or ndls. from aq. or CeHe, 
m.p. 108-109° — Oxidn. with CVO.i gives acetic ac. (1:1010). 

With 50% aq. NaOH undergoes Cannizzaro n*aelioii ^itdding 5-methylfurancarbinol 
[Beil. XVlli-(50)] and 5-metliyIfuroic ac. (sc^e above) (5). 

With cone. aq. NII 4 OH gives 5-methylfurfural hydramide, ndls. from dil. ale., m.p. 
80-87° (6) — With AcoO + few drops cone. H 2 S ()4 yields 5-methylfurfural diacetate, cryst. 
from pet. ether, m.p. 95° (7). 

[For prepn. from cane sugar see (8) — Ft)r comparative studies of methods for quant, 
detn. see (9) (JO) (11).] 

® 6-Methylfurfuraldoxime: C -f NH 2 OH.HCI ■+• excess alk. gives anti isomer, m.p. 
51-52° (12). 

® 6-Methylfurfural semicarbazone : m.p. 210-211° (13). 

® 6-Methylfurfural phenylhydrazone : m.p. 147-148° (13). 

® 6-Methylfurfural />-nitrophenylhydrazone : scarlet ppt. from aq. ale., m.p. 130° (14). 
® 6-Methylfurfural 2,4-dinitrophenylhydrazone : m.p. 212° cor. (15). [Use in quant, 
detn. (15).] [Cf. T 1,14.] 

1:0198 (1) Hill, Sawyer, Anu Chem. J. 20, 171 (1898). ( 2 ) Hill. Sylvester, Am. Chem. J. 32, 

187-188 (1904). (3) Kunde, Scott, Johnson, J. Am. Chem. Soc. 52, 1288 (1930). (4) Brown, 

Iowa State Coll. J. Sci. 11, 227-229 (1937); Cent. 1938, I, 1580. (5) Blanksma, Chern. 

Weekblod 9, 186-187 (1912). ( 6 ) Bielor, Tollcns, Aim. 258, 123 (1890). (7) Blanksma, 

Chem. Weekhlad 6 , 727 (1909). ( 8 ) llinkes. Organic Synthcfies 14, 62-64 (1934). (9) Iddles, 

French, Ind. Eng. Chem.., Anal. Ed. 8, 283 -285 (1936). (10) Hughes, Acr(‘e, hid. Eng. Chem.., 

AruU. Ed. 9, 318-321 (1937). 

( 11 ) Marshall, Norris, Biochem. J. 31, 1053-1060, 1289-1298, 1939-1944 (1937). 
(12) Fromherz, Meigen, Ber. 40, 3568 (1907). (13) Masson, Compt. rend. 149, 796 (1909). 

(14) Feist, Ber. 33, 2098 (1900). (15) Biochem. Z. 247, 171-177 (1932); Cent. 1982, 

I, 3472. 

1:0200 PHENYLACETALDEHYDE CgHgO Beil.Vn-292 

(a-Tolualdehyde) <( )>—CHs.CHO 

B.P. 193-194'’ = 1.0352 nf? = 1.63191 

Oil of odor like hyacinths — Volatile with steam — With satd. aq. NaHSOa soln. (cf. 
T 1.12) forms bisulfite addn, cpd. from which it is best recovered by steam distn. with dil. 
H 2 SO 4 ( 1 ) [alk. causes polymerization]. 

Polymerizes on stdg. (2) yielding viscous mixture of polymers — C on stdg. at room temp, 
several days with 23% H 2 SO 4 polymerizes to the trimer, triphenylparaldehyde [Beil. 
XIXi-(810)], cryst. from ale., m.p. 155-156° (3); this polymer is inert to usual aldehyde 
reagents but on distn, at ord. press, is aim. quant, depolymerized to C (3); similar poly¬ 
merization also caused by cone. H 2 SO 4 , 23% HCl, dry HCl gas, etc. (3). 

With cold 10% aq. KOH or with piperidine C polymerizes aim. instantly to an amorphous 
dimer which at 90-100° under ord. press, depolymerizes to C (4). 

C does not oxidize appreciably in air at ord. temp. (1) — Oxidn. with CrOg yields benzoic 
acid (1:0715) (5). 

[For prepn. (55-58% yield) from benzyl chloride + triethyl orthoformate see (1).] 

® Phenylacetaldoxime: cryst. from ether or Igr,, m.p. 97-98® (6); 98.5® (1); 99-100® (7). 
® Phenylacetaldehyde phenylhydrazone: cryst. from Igr., m.p. ^° (8) (7); 62-63® (9). 
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® Phenylacetaldehyde semicarbazone: cryst. from dil. ale. or AcOEt, m.p. 153° ( 10 ); 
166° (9). 

® Phenylacetaldehyde 2,4-dinitrophenylhydrazone: golden yel. Ifts. from ale., m.p. 
121° (11); 110° (12) [cf. T 1.14]. 

® Phenylacetaldehyde dimethone: m.p. 105-165.5° (13). [Cf. T 1.13.] 

J :0200 (1) Wood, Oomloy, ./. Soc. Chew. Iml 42, 432 T (1923). (2) Pound, J. Phys. Cficm, 35, 

1174-1179 (1931). (3) Stobho, Lippold, J. prahi. Chew. (2) 90, 280-284 (1914). (4) Stobbe, 

Lippold, J. prakt. Chew. (2) 90, 284-285 (1914). (5) Eturd, Ann. cimn. (5) 22, 249 (1881). 

(6) DoIIfuss, Ber. 25, 1917 (1892). (7) Weerniari. Ann. 401, 7 - 8 (1913). (8) Fischer. Schmitt, 

Ber. 21, 1072 (1888). (9) Honle. Ber. 38, 1305-1300 (1905). (10) von Auwers, Keil, Ber. 36, 

3911 (1903). 

(11) Campbell, Analyst 61, 392 (1930). (12) Brady, J. Chem. Soc. 1931, 758. (13) Hersh- 

berg, Helv. Chim. Acta 17, 355 (1934). 


1:0205 SALICYLALDEHYDE 

(o-Hydroxybenzaldehyde; 
o-aldehydophenol, o-formylphenol) 

B.P. 197° cor. F.P. -ft. 6 ° ( 1 ) 

196.4-196.5° (1) 



CHO 


C7H6O2 


OH 


= 1.1690 (1) 


Befl. Vm-31 


nf? = 1.674 
nfj' = 1.57017 


For purifn. via Cu salt see ( 2 ) — Odor faintly aromatic — Volatile with steam; dif. sol. 
aq.; mise. ale., ether. 

Gives satisfactory fuchsin-ald. react, only with sensitized reagt. [cf. ” Manual Generic 
Test 1 , Note 2]. [For detailed study see (3).] — With satd. aq. NaHSOa soln. (cf. T 1.12) 
yields NaHSOs addn. cpd., (Tyst. from 10% ale. (1), from which C can be regenerated with 
dil. "acid — C reduces Tollens’ reagt. (T 1 . 11 ) but not Fehling's soln. (T 1.22). 

Satd. aq. soln. of C gives intense violet color with FeCls (T 1.41) — C is sol. in alk. yield¬ 
ing yellow soin. but is repptd. by CO 2 ; is too weakly acidic, however, to give quant, titra¬ 
tion cquiv. (4) — Pure C in 1 N NaOH treated with slightly more than 1 mole 3% H 2 O 2 at 
room temp., stood 15-20 hrs., gives (69-73% yield) catechol (1:1520) (5). 

Na salt of C treated in dry ether with AcCl ( 6 ) or in dry Celle with AC 2 O (7) yields 
2 -acetoxybenzaldehyde, ndls. from ether, m.p. 38-39° — C refluxed 4 hrs. with AC 2 O ( 8 ) or 
treated at 30° with AC 2 O -f cone. H 2 SO 4 (9) gives 2 -acetoxybenzaldiacetate (salicylalde- 
hyde triacetate), ndls. or this, from ale. or Ac^O, m.p. 102° — Mg salt of C boiled in CHCI 3 
with p-nitrobenzoyl chloride yields salicylaldehyde p-nitrobenzoate, white ndls. from xylene, 
m.p. 123-124° (29). 

C in ether with phenylisocyanate yields o-formylphenyl AT-phenylcarbamate, ndls. from 
CeHe, m.p. 133° ( 10 ) — C htd, with chloroacetic ac. -f- 2 moles aq. alk. (cf. T 1.46) gives 
(45% yield) o-formylphenoxyacetic ac., yel. Ifts. from aq., m.p. 132° ( 11 ) ( 12 ) — C -f 
p-toluenesulfonyl chloride in pyridine 20 hrs. at 20 ° yields o-formylphenyl p-toluenesulfo- 
nate, cryst. from MeOH, m.p. 63-64° (13). 

C + equal moles aniline warmed at 100 ° yields salicylaldehyde anil, which seps. as red oil, 
but after recrystn. from ale. forms yel. cryst., m.p. 50.5° (14) (15) — C in ale. + 2 equiv. aq. 
NaOH -j- 1 equiv. NH 2 OH.HCI stood 24 hrs., acidified (with AcOH or CO 2 ), yields salicyl- 
aldoxime, cryst. from CeHs + pet. ether, m.p. 57° (16). [Use for detect, and detn. of 
Cu"*”"*" (17) and other metallic ions (30)] — C in Igr. treated with 1 mole phenylhydrazine in 
ether, yields salicylaldehyde phenylhydrazone, m.p. 142-143° (18) — C in hot ale. shaken 
with warm aq. soln. of semicarbazide HCl (19) yields salicylaldehyde semicarbazone, ndls. 
from ale., m.p. 230° dec. (20). 


® Salicylaldehyde /^-nitrophenylhydrazone: red brown pr. from ale., m.p. 227° (21). 
[Use in quant, detn. of C ( 2 ).] 
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® Salicylaldehyde 2,4-dinitrophenylhydrazone : It. red (Tyst. from AcOH, m.p. 252® 
dec. (23); red cryst. from ale., m.p. 248° <24); 237° (25). [Use in quant, detn. of 
C (26) (27)1 [cf. T 1.14]. 

® Salicylaldehyde dimethone [cf. T 1.13]: The methone itself is unknown, the corresp. 
anhydride forming directly, cryst. from 70% ah;., m.p. 208° (;or. (28). 

1:0205 (1) Carswell, Pfeifer, J, Am. Chem. *SV>r. 50, 17fi5 170(> (192S). ( 2 ) ClMiseii, Eisleb, Ann, 

401, 95 (Note 1) (1013). (3) Shoesmith, Sosson, lletlierington, J. Chevi. Soc. 1927, 2221- 

2230. (4) M<‘y(‘r, Monntsh. 24, S33 (1903). (5) Dakin, Organic Syntheses, Cull. VoL I, 143 

(1932). ( 6 ) von Auwers, Ann. 408, 239 (1915). (7) Pleiffer, Ann. 383, 134 (1911). ( 8 ) Weg- 

seheider, Spilth, Monatsh. 30, 853 (1909). (9) Kiioovenagt?!, Ann. 402, 126 (1914). 

( 10 ) Brad.v, Dunn, ./. Chenu Sue. 109, 675 (1916). 

(11) Cajar, Her. 31, 2809 (1898). ( 12 ) Rossing, Her. 17, 2990 (1884). (13) Freudenberg, 

Hess. 448, 129 (1926). (14) Hantz.seh, Schwab, Her. 34,832 (1001). (15) Enmiorich, Aw/a. 

241, 344 (1887). (16) Brady, Dunn, J. Chem. Sue. 105, 825 (1014). (17) Ephraim, Her. 63, 

1928 (1930). (18) Lockeman, Luedua, Her. 46, 1013-1021 (1913). (19) Hiipe, Oestreieher, 

Her. 45, 36 (1912). (20) Widnian, Her. 52, Hi57 (1919). 

(21) Biltz, Sieden, Ann. 324 322 (1902). ( 22 ) Dakin. Am. Chem. ./. 49, 105 107 (1913). 

(2,3) Campbell, Annly.'ii 61, 392 (1936). (24) Curlius, Dedichen, ,/. prakt. Chem. ( 2 ) 50, 265 

(1894). (25) Purgiotti, (Jazz. cMni. itol. 24, I, 566 (1894). (26) Iddh's, .lackson, Ind. Eng. 

Chem., Anal. Ed. 6, 455 -456 (1934). (27) Parkinson, Wagner, Ind. Eng. Chem., Anal. Ed. 6, 

433-436 (1934). (28) Vorliinder, Z. anal. Chem. 77, 264-265 ( 1020 ). (29) Zetache. Silb(‘r- 

maim, Vieli, Heir. Chim. Acta 8 , 602 (1925). (30) Flagg, Furman, Ind. Eng. Chem., Anal. Ed. 

12, 529 -531 (1940). 

CHO 

1:0308 m-TOLUALDEHYDE 

(m-Methy Ibenzaldehyde) 

B.P. 198-199° lii = 1.030 n|j ^ = 1.5413 

Volatile with steam — Forms NaHSO^ cpd. (1). 

Readily oxid. in air to m-toluic acid (1:0705). [For prepn. from w-toluanilide see (1).] 

® m-Tolualdoxime : pr. from Igr., m.p. 60° (1). 

® m-Tolualdehyde phenylhydrazone : pr. from Igr. or dil. ale., m.p. 91° (2); 87"88.5° (3). 
® m-Tolualdehyde ^-nitrophenylhydrazone : m.p. 157° (1). 

1:0208 (l) Shoppec, .7. Chem. Soc. 

(3) Rudolph, Ann. 248, 100 (1888). 


1:0310 o-TOLUALDEHYDE 

(o-M ethy Ibenzaldehyde) 

B.P. 199-300® 

197® cor. 

Odor like BzH — Volatile with steam — [For prepn. (45% yield) from o-tolyl MgBr + 
triethyl orthoformate see (2).] — With satd. aq. NaHSOs yields bisulfite addn. cpd. (cf. 
T 1.12). 

Reduces Tollens' reagt. (T 1.11) — Oxidizes even in air to o-toluic acid (1:0690). Reduc¬ 
tion with NaHg yields o-tolylcarbinol (1:5922), ndls., m.p. 35® — C in 66% ale. refluxed 
1 hr. with 10-15% pure KCN yields o-toluoin, ndls. from dil. ale., m.p. 79® (3). 

C in ale. treated with NH 2 OH.HCI -h excess alk. yields o-tolualdoxime, cryst. from ether, 
in.p. 48-49® (4) (6) — With semicarbazide yields o-tolualdehyde semicarbazone, ndls. from 


1932, 700-705. ( 2 ) Bornemann, Her. 17, 1468 (1884). 


CgHgO Beil. Vn-395 


0 —CHO 
-CH3 

= 1.038 (1) = i.6481 (1) 



CgHgO 


BeU. VII-396 
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AmOH, or ale., m.p. 209® { 6 ); 212 ® (7) {!); 210-211® { 8 ) — The formation of o-toliialdehyde 
phenylhydrazone (reported only by indirect means) gives m.p. 105-106® ( 9 }. 

(g) o-Tolualdehyde ^-nitrophenylhydrazone : red ndls. from ale., m.p. 222° (10). 

® o-Tolualdehyde 2,4-dinitrophenylhydrazone : red ndls. from AcOH, m.p. 193-194® 
( 8 ) [cf, T 1.14]. 

1:0310 (1) von Auwors, An7i. 408, 236 (1915). (2) Gattermann, Ann. 393, 218 (1912). 

(3) Ekerrantz, Ahhivist, Cent. 1908, II, 1689. (4) Dollfuss, Ber. 35, 1921 (1892). (5) Scholl, 

Kacer, Ber. 36, 325 (19U3). ((>) Uupo, Bernstein, Helv. Chirn. Aria 13, 460 (1930). 

(7) BlaiH(‘, Gourtot, Bull. sor. rhim. (3) 35, 373 (1906). (8) Kin^;, L’E(aiyer, Openshaw, tl. 

Chem.. Sor. 1936, 333. (9) Wuyts, Bull. nor. chirn. Bely. 38, 201 (1929). ‘ (10) Stephen, J. 

Chern. Hoc. 137, IS77 (1925). 

1:0315 /»-TOLUALDEHYDE cu / -\__rHO Beil. VII.397 

(p-Methylbenzald(4iy(lc j 

B.P. 304-305° Lif = 1.016 (1) nf? - 1.5454 (1) 

Pepperrnint-like odor -- \A’ith satd. aq. NalTSOs soln. (cf. T 1.12) yields NallSOa addn. 
cpd. [For jm'ijn. (50 55% yit4d) from toluene, (^O, HGl -f AlGb see (2); for use of 
toluene, IK^N + AK'ls (100% yield) see (3).] 

Readily oxid. even in air to p-toluie ae. (1:0795) — C shaken with 2 vols. H 3 PO 4 (D = 
1.7) evolves ht. and gives erystn. addn. prod., C.H 3 PO 4 [dif. from o-tolualdehydc (1:0210) 
or w-tolualdehydc (1:0208)]. 

C in MeOIl Iroated at (30-70° with H.CHO -|- KOH gives (90% yield) /.^tolylearbinol 
(1:5954) (4) — C with ale. NaOH or KOH undergoes Cannizzaro reaction yielding p-tolyl- 
carl)inol (1:5954 ) and p-t.oluic a(*. (1:0795). [For sUidy of induence of various factors on 
speed of reaction see (5); react, catalyzed by peroxides ( 6 ).] — C in ale. refluxed 1 hr. with 
a little aq. KCN soln. yields p,p'-dimethylbenzoin, cryst.from ale., m.p. 88 ° (7) — C shaken 
with excess cone. aq. NH 4 OH giv(is quant, yield of hydro-p-toluamide, ndls. from ether -p 
ale., m.p. 92° (17). 

(g p-Tolualdoxime : m.p, 79-80° ( 8 ). 

® ^-Tolualdehyde semicarbazone : ndls. from ale., pi. from AmOH, m.p. 234° (9). 

® ^-Tolualdehyde phenylhydrazone: Ifts. from ale., m.p. 112-113° ( 10 ) ( 11 ); 114° (12). 
® ^-Tolualdehyde ^-nitrophenylhydrazone: dark red ndls. from AcOH, m.p. 200.5° cor. 
(13); 198° (14); UK)® (15). 

® ^Tolualdehyde 2,4-dinitrophenylhydrazone: or. yel. cryst. from ale. + nitrobenzene, 
m.p. 232,5-234.5° cor. (16) [cf. T 1.14]. 

1:0315 ( 1 ) von Auwers, Ann, 468, 238 (1915). (2) Coleman, Craig, Organic Syntheses 13, 80-83 

(1932). (3) Iliiikcl, Ayling, Morgan, J. Chem. Hoc. 1933, 2797. (4) Davidson, Weiss, 

Organic Syntheses 18, 79-81 (1938). (5) Molt, Bee. trav. chirn. 56, 233-246 (1937). 

(6) Kharasch, Foy, J. Am. Chem. Soc. 57, 1510 (1935). (7) Gattermann, Ann. 347, 364-365 

(1906). (8) Hantzsch, Z. physik. Chem. 13, 510, 523 (1894). (9) Blaise, Courtot, Bull. soc. 

chirn. (3) 35, 373 (1906). (10) Korezynski, Mrozinski, Bull. soc. chirn. (4) 39, 460 (1921). 

( 11 ) Hof. 7, page 353. (12) Hinkel, Ayling, Benyon, J. Chem. Soc. 1935, 677. 

(13) Stephen, J. Chem. Soc. 137, 1877 (1925). (14) van Ekenstein, Blanksma, Rec. trav. chirn. 

33, 439 (1903). (15) Hanzlik, Bianchi, Ber. 33, 1286 (1899). (16) Strain, J. Am. Chem. 

Soc. 57, 760 (1935). (17) Furth, Monatsh. 37, 841 (1896). 

Beil. 1-745 


1.4485 (10) 


1:0220 tf-CITRONELLAL CH 3 CH 3 CioHisO 

ch2=(!:.ch2.ch2.chi!.(!:h.ch2.cho 

B.P. 206.9° = 0.866 = 

Strong geranium odor — Opt. act. [a]i> = -p 13.09®. 
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Ord. C is a mixture of 2 ,(>-diniethylocten-l-a ]-8 (citronellal) and 2 , 6 -diraethylocten- 2 -al -8 
(rhodinal) ( 1 ), but the mobility of the unsatn. is so great that homogeneous derivatives 
usually result. 

C with satd. aq. NaHSOs solii. yields normal NaHSOs addn. prod. (ef. T 1.12) but on 
warm, with exce.ss NaHSOg, or in dil. acid soln. a sulfonate is formed which is not decomp, 
by Na 2 C 03 or NaOH ( 2 ) — C adds Br 2 (T 1.91); reduces "rollons’ reagt. (T 1.11). 

C on stdg. or on treatment with acids changes to isopulegol [Beil. Vl-65]. 

Oxidn. with KMn 04 ( 11 ) yields acetone (1:5400) —Oxidn. by air at room temp, yields 
citronellic acid, CO 2 and peroxides. [For quant, study see {4).J 

® d-Citronellal semicarbazone: 0, dislvd. in dil. ale., tmated with somewhat less than 
equiv. of seniicarbazide hydrochloride in aq. AcONa soln., gives solid, recrystd. by 
pptn. from CHCI 3 with Igr., rn.p. 83-84° (5) ( 1 ) (3). [The bisulfite addn. compd. may 
be substituted for ale. C soln. in above process (G).] 

© d-Citronellal 2,4-dinitrophenylhydrazone: yel. cryst. from ale., rn.p. 78° (7); 77° 
( 8 ); yel. Ifts. from dil. AcOH, rn.p. 7G.5° (9). [Cf. T 1.14.] 

® cf'Citronellal dimethone: Ifts. from dil. ale., rn.p. 77-79° (11); corresp. anhydride, 
rn.p. abt. 173° ( 11 ). [Cf. T 1.13.] 

1:0220 (1) Harries, Ann. 410, 12-13 (1915). (2) Dodge, J. Am. Chim.. Soc. 37, 2760 (1915). 

(3) Doouvre, Bull. aoe. ckini. (4) 45, 1099-1100 (1929). (4) VVatornuin, Elsbach, Rec. trav. 

chim. 53, 730-736 (1934). (5) Tienmnn, Schmitt, Ber. 30, 34 (1S97). ((») Tif'inann, Ber. 

31, 3307 (1898). (7) Allen, J. Am. Chem. tioc. 52, 29.58 (1930). (8) Campbell, Amilyst Ol^ 

392 (1930). (9) Grundmann, dww. 524, 42 (1936). (10) Waterman, Elsbach, Bull. hoc . chim. 

(4) 45, 137(1929), 

111) Vorliinder, Z. ancU. Chern. 77,252- 263 (1929). 

1:0222 n-DECYLALDEHYDE CH 3 .(CIl 2 ) 8 .CHO C 10 H 20 O Beil. 1-711 

( 7 i-Capraldehyde; decanal) 

B. P. 207-309° <1) = 0.8502 (2) n|? = 1.4287 (2) 

£>'* = 0.838 (1) n{j® = 1.4298 (1) 

With satd. aq. NaHSOs (cf. T 1 , 12 ) yields NaHSOs cpd. decomposed by aq. Na 2 C() 3 . 
[Use in sepn. from citronellal (1: 022 ()) or citral (1:0230) (3).] 

C, oxid. with air, or by shaking with alk. AgOH (4) or with KMn 04 ( 8 ) yields n-capric ac. 
(1:0585). 

With halogen or halogen acids C polymerizes to a white solid, rn.p. 43° (5). 

C htd. with pyruvic ac. + / 8 -naphthylamine yields a-rt-nonylnaphthocinchoninic acid 
[Beil. XXIH03], cryst. from ale., or H.COOH -f MeOH, rn.p. 237° (1); 239-242° ( 6 ). 

® ‘n-Decylaldoxime : Ifts. from dil. MeOH, rn.p. 69° (5). 

® n-Decylaldehyde semicarbazone: rn.p. 102° (Heilbron). 

® n-Decylaldehyde thiosemicarbazone: rn.p. 99-100° (2). 

® n-Decylaldehyde 2,4-dinitrophenylhydrazone: yel. cryst., m.p. 104° ( 6 ) (see T 1.14). 
® n-Decylaldehyde dimethone: cryst. from dil. ale., m.p. 91.7° (7) [see T 1.13], 

1:0222 (l) Stephan, J. prakL Chem. (2) 62, 525 (1900). (2) Uhl, J. Am. Pharm. Assoc. 24, 381 

(1935). (3) Dodge, J. Am. Chem. Soc. 37, 2760 (1915). (4) Koolhaas, Rec. trav. chim. 51, 

465 (1932). (5) Bagard, BuU. soc. chim. (4) 1, 358 (1907). ( 6 ) Allen, J. Am. Chem. Soc. 
52, 2958 (1930). (7) Kao, Yen, Science Repis. Natl. Tsing Hua Univ.^ Ser. A-1, 187 (1932). 
( 8 ) Nelson, Mottern, Jnd. Eng. Chem. 26, 635 (1934). 

1:0224 PHENOXYACETALDEHYDE C 8 H 8 O 2 Beil. VI-151 

(Glycolaldehyde phenyl ether) ^ O.CHa.CHO 

BJ>. 215° dec. (1) = 1.1310 (2) r|>* .= 1.6380 (2) 

Anhydrous C is colorless liq. of aromatic odor — With 1 mole aq. gives crystalline mono- 
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hydrate, m.p. 38°, fairly eas. sol. excess aq.; on htg. latter under red. press., water is lost and 
C distils at 118-119° at 30 mm. ( 1 ). 

C with satd. aq. NaHSOs yields cpd. from which C can be regenerated with dil. H 2 SO 4 (3). 
Oxidn. yields phenoxyaccti<; ac. (1:(K)80), m.p. 98°. 

[For prepn. from brornoacetal see (4).] 

® Phenoxyacetaldoxime: pr. from pet. ether, m.p. 95° (1). 

® Phenoxyacetaldehyde phenylhydrazone: pale yel. pr. from ale., m.p. 86 ° (1) (3). 

® Phenoxyacetaldehyde semicarbazone: cryst. from AcOEt, m.p. 145° (Maquenne 
Vdock) ( 2 ). 

1:0224 (l) Pomeranz, Monatsh. 15, 741-745 (1894). (2) Rothbart, Ann. chiin. (11) 1, 480 

(1934. (3) Roscnmuiid, Zetache, Her. 56, 1483 (1923). (4) Dey, J. Chem. Soc. 1037, 

1059. 

1:0225 HYDROCINNAMALDEHYDE C 9 H 10 O Beil. Vn-«304 

(/3-Phenylpropionaldehyde; </ S~CH 2 .CH 2 .CHO 
beuzylacetaldehydc) ^^ 

B.P. 224° 

Mobile pale yel. liq. of hyacinth odor — With satd. aq. NaHSOs soln. yields NaHSOs 
addn. cpd. 

C oxidizes in air to hydrocinnamic ac. (1:0615). 

[For prepn. (67% yield) from/3-phenylethyl MgCl -f- triethylorthoformate see (1).] 

® Hydrocinnamaldoxime: long pr. from dil. ale., or ale. -f ether; m.p. 93-94.5° {2) (3); 
,97” cor. (4). 

® Hydrocinnamaldehyde semicarbazone: lft«. from ale. or CeHo, m.]). 127° (1> (5). 

® Hydrocinnamaldehyde ^-nitrophenylhydrazone: yel. ndls. from CeHe + Igr. or from 
dil. ale., m.p. 122-123° ( 6 ). 

® Hydrocinnamaldehyde 2,4-dinitrophenylhydrazone: yel. cryst. from ale., m.p. 149° 
(7). [Cf. T 1.14.] 

1:0225 (1) Cohen, .7. Chem. Soc. 1935, 432. (2) Dollfuss, Ber. 26, 1971 (1893). (3) Straus. 

Grindel, Ann. 439, 309 (1924). (4) Weston, Adkins, J. Am. Chem. Soc. 51, 2589 (1929). 

(5) Bouveault, Bvll. soc. chim. (3) 31, 1327 (1904). (6) R6na, Biochem. Z. 67, 141 (1914). 

(7) Allen, Richmond, J. Org. Chem. 2, 224 (1936). 

1:0230 CITRAL CH 3 CII 3 CioHieO Beil. 1-753 

CH 3 .(!;==CH.CH 2 .CH 2 .(i;=CH.CHO 

B.P. aas-aao' si. dec. = ©.sses nf? = 1.4875S 

Ord. comml. citral is a mixture of two geom. stereoisomers, citral a (geranial) and citral b 
(neral) (see below) — Odor of lemon oil — Opt. inactive. 

With satd. aq. NaHSOs soln. it can yield several dif. prod, according to conditions used. 
[For extensive discussion of possibilities see (l).l The addn. prod, from C + 1 mole 
NaHSOs seps. as a cryst. solid from which NaOH or Na 2 C 03 regenerates most of the original 
citral. This prod, is obtd. on shaking 100 pts, C with a soln. contg. 100 pts. NaHSOs -f 25 
pts. AcOH in 200 pts. aq. (2). 

Under conditions which effect the addn. of 2 moles NaHSOs, however, two other prods, 
may be formed acc. to conditions: one of these, the so-called labile dihydrodisulfonic 
acid salt regenerates C on treatment with alk. but not Na 2 C 08 (3); the other, the so-called 
“ stable ” dihydrodisulfonic ac. deriv. does not regenerate C either with NaOH or NasCXls 
(4> (5). To obt, the “ labile ” form C is shaken with an aq. soln. of Na 2 S 03 . 7 H 20 
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NaHCOs; the C dis. and may be thrown out again by addn. of NaOH (4). [For examples of 
this use see ( 6 ) (7) ( 8 ) (9).] 

Distn. of C (1 mole) with I 2 (I g.) yields 68 % ?>cymene (1:7505) ( 10 ) — Oxidn. with 
KMn 04 , or CrOa + 112^^04 (cf. T 1.72) gives good yield aeetonc (1:5400) -f levulinic acid 
(1:0405) (11) — Oxidn. with AgoO (AgNOa -h NaOH) in dil. ale. gives (70%yield)*geranic 
ac, ( 12 ) — C exposed to O 2 at room temp, polymerizes to a thick yel. li(i. (13). 

Ord. C with scmicarbazide HCl -f- AeONa yields a mixt. of geranial semicarbazone 
(m.p. 164°) and neral semicarbazone (m.p. 171°) which melts at 132° (14) (15). From this 
mixt. the latter can be extracted b}^ ether, leaving the geranial semicarbazone ( 8 ). [In the 
absence of AcONa only the geranial s(anic.‘irl)azone ppts. (10).] — With 2,4-dinitrophenyl- 
hydrazine C yields citral 2,4-dinitrophenylhydrazone: yel. cryst. from ale., m.p. 116° 
(17); 99-115° cor. (18). 

Citral a (Geranial) 

Geranial semicarbazone: from semicarbazide HCl -f AcOH (60-70% yield), ndls. from 
MeOH, m.p. 164° (16). 

Geranial 2,4-dinitrophenylhydrazone: red-or. cryst. from ale., m.p. 108-110° (19) [cf. 
T 1.14]. 

Citral b (Neral) 

Neral semicarbazone: m.p. 171° (16). 

Neral 2,4-dinitrophenylhydrazone: red-or. cryst. from ale., m.p. 96° (19) [cf. T 1.14]. 

1:0330 (1) Dodge, Am. Perfumer 33, No. 3, 67-60 (1936); Cheni. Ahs. 30, 3403 (1936). 

(2) Tiemann, Ber. 31, 3311-3312 (1898). (3) Tiemann, Ber 31, 3313-3315 (1898). 

(4) Tiemann, Ber. 31, 3315 3320 (1898). (.5) Dodge, Am.. Che.m. Soe. 37, 2760 (1915). 

(6) Pope, Bogert, J. Or(}. Chem. 3, 284 (1937). (7) Hi])be‘rt, Cannon, ./. Am. Chem. Soc. 46, 

121-122 (1924). (8) Guenther, Grimm, J. Am. Chem. Son. 60, 934 (1938). (9) Nelson, 

Mottern, ./. Am. Chem. Hoc. 56, 1238 (1934). (lU) Bogert, Fourman, Am. Perfumer 38, 345 • 
347 (1933); Cfiem. Ahs. 38, 101 (1934). 

(11) Tiemann, Ber. 33, 118 (1899). (12) Bornhauer, Forster, J. jfrnkL Chem. (2) 147, 200 

(1936). (13) Thompson, Burk, J. Am. Chem. Hoc. 57, 711 (1935). (14) Wilson, Keenan, 

J. Assoc. Official Agr. Chem. 13, 390, 394 (1930). (15) Tiemann, Ber. 33, 115 (1899). 

(16) Tiemann, Ber. 31, 3331 (1898). (17) Campbtdl, Analyst 61, 382 (1936). (18) Strain, J, 

Am. ChmL. Hoc. 57, 760 (1935). (19) AUen, J. Am. Chem. Hoc. 53, 2958 (1930). 

1:0333 m-METHOXYBENZALDEHYDE C 8 H 8 O 2 Beil. Vm-59 

(/yi-Anisaldchy de) 

CH 3 O 

B.P. 230° (1) (2) i)?” = 1.1187 <3) nf? = 1.5538 <2) 

Volatile with steam — Yields dif. sol. NaHSOs cpd. (cf. T 1.12). 

For prepn. (70% yield) from m-hydroxybenzaldchyde (1:0055) by actn. of (CH 8 ) 2 - 
SO 4 + alk. see (4) (5) ( 6 ). [Note that in presence of alk. C undergoes Cannizzaro react, 
yielding m-methoxybenzyl ale. which is inseparable from C (1) (5).] C on oxidn. with 
KMn 04 gives 90% yield ??i-methoxybenzoic acid (1:0703) (10). 

C -h malonic ac. 4- pyridine + piperidine gives (69% yield) m-methoxycinnamic ac. 
[Beil. X-295], m.p. 117° (7); aim. quant, yield ( 6 ). 

® m-Methoxybenzaldoxime: cryst. from pet. ether, m.p. 39-40° (8). 

® m-Methoxybenzaldehyde ^nitrophenylhydrazone: m.p. 171° (9). 

1:0333 (1) Staudinger, Kon, Ann. 384, 90 (1911). (2) von Auwers, Ann. 408, 239-240 (1915), 

(3) Fritsch, Ann. 3^, 6 (1895). (4) Reimer, Kamerling, J. Am. Chem. Hoc. 55, 4644 (1933). 

(5) Easson, Stodnian, J. Chem. Soc. 1933, 1094. (6) Chakravarti, Haworth, Perkin, J. Chem. 

Soc. 1937, 2269. (7) Slotta, Heller, Ber. 63, 3038 (1930). (8) Brady, Dunn, J. Chem. Soc. 
105, 2412 (1914). (9) Shoppee, J. Chem. Soc. 1033, 705. (10) Chakravarti, l!*erkin, J. Chem. 
Soc. 1039, 198-199. 




69 


LIQUID ALDEHYDES 


l:0234r-l:0235 


1:0234 


CUMALDEHYDE 

(p-Isopropylbenzaldehyde; 
cuminal) 


C10H12O 


(CH3)2CH 



HO 


B.P. 236° 


= 0.9775 


Bea. Vn-318 


nr? = 1.5301 


Oil, volatile with steam — With satd. aq. NaHSOs soln. yields NaHSOs add. cpd. (cf. 
T 1.12) fron) which alk. reg(aierat.es orig. C — Does not reduce Fehling’s soln. (1). 

Oxidn. of C with moist Ag20 <2) or with alk. KMn 04 (05% yield (3)) gives cumic acid 
[Beil. IX-540], pi, from ale., m.p. 117° — Oxidn. of C with K 2 Cr 207 -f H 2 SO 4 first yields 
cumic ac., then terephthalic ac. (1:0910). 

C with ale. K()H und(Tgoes Cannizzaro reactn. yielding cuinyl ale. [Bed. VI-543] and 
cumic acid (see above) — C htd. 2.5 hrs. with KOH (0.5 N) in benzyl ale. yields cumyl ale. 
+ BzOH (4). 

C with NH20n.HCl -}- excess NaOH -f ale. yiehls a-cuinaldoxime, eryst. from ale. or 
Igr., m.p. Cl°; C with NHoOH.IICl -f- abs. ale. (5) gives hydrochloride from which subse¬ 
quent treatment with alk. yields /3-cumaldoxime, pr. from ether, m.p. 112° — C with semi- 
carbazide HC3 + KOAc in MeOII (0) yields cuinaldehyde seinicarbazone, eryst. from 
MeOH, m.p. 211° <0), 212° (7), 222° (Maquemie block) (2). 


(g) Cumaldehyde phenylhydrazone: from C in dil. ale. -f phenylhydrazine, ndls. from 
ale. or Igr., m.p. 129° ( 8 ). 

(gj Cumaldehyde />-nitrophenylhydrazone: eryst. from ale., m.p. 190° (9). 

(g) Cumaldehyde 2,4-dimtrophenylhydrazone: red eryst. from AcOH, m.p. 243° (10); 

red ndls. from C'oHo, m.p. 241° (11); eryst. from ale. + (JHCI 3 , m.p. 244-245° (7) 
Jcf. T 1.141. 

(g Cumaldehyde dimethone: Ifts. from ale., m.p. 170-171° (12); corresp. anhydride, 
m.p. 172-173° (12) [cf. T 1.13]. 

1:0234 (1) Paolini, Gazz. cMm, ital 65, 630-632 (1935). (2) Bert, Bull. hoc. chirn. (4) 37, 1408 

(1925). (3) Meyer, Aun. 219, 243-248 (1S83). (4) >Sabetay, Palfray, Awn. chim. anal, 

clmn. appL 17, 2<S9 (1935) ; Chem, Abs. 30, 240 (1936). (5) Beckmann, Awn. 365, 202 (1909). 

(6) Warunis, Lekos, Ber. ^1, (i(i0 (1910). (7) Macbeth, Smith, West, J, Cham. Soc. 1938, 122. 

(8) Rudolph, A//.W. 248, 101 (1888). (9) Baker, Nathan, Shoppee, J. Cham. Soc. 1935, 1848. 

(10) Campbell, A nalust 61, 392 (1936). 

(11) Brady, J. Ckem. Soc. 1931, 758. (12) Vorlander, Z. anal. Chern. 77, 263 (1929). 


1:0235 o-METHOXYBENZALDEHYDE 

(Salicylaldeliyde methyl ether; 
o-anisaldehyde) 

B.P. 243-244° cor. (1) (2) 

M.P. 38-39° (3) (4) 



CgHsOa 


CHO 

OCH 3 


BeU. Vm-43 


= 1.1336 (5) n?? = 1.5598 <.5) 


Liq., insol. aq., very eas. sol. ether, CHCL; less sol. ale., CeHe — After fusion and subse¬ 
quent crystn. (induced by scratching) sometimes separates in another crystn. form, m.p. 
2.7-3,0° (2). 

[For prepn. from salicylaldehyde (1:0205) with (CH 3 ) 2 S 04 -f aq. NaOH see (4) (6); 
from di-o-tolyl carbonate via chlorination, hydrolysis, and raethylation see (7).] 

With satd. aq. NaHSOs soln. yields NaHS 03 addn. cpd. (cf. T 1.12). 


(g o-Methoxybenzaldoxime: from C by warm, with neut. NH 2 OH soln., ndls. from dil, 
ale., m.p. 92° (8). 

(g o-Methoxybenzaldehyde semicarbazone: from ale. soln. of C -h semicarbazide 
HCl 4- KOAc, ndls. from ale., m.p. 215° dec. (9). 
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© o-Methoxybenzaldehyde ^nitrophenylhydrazone: brick red cryst., m.p. 204-205® 
(Heilbron). 

® o-Methoxybenzaldehyde 2,4-dinitrophenylhydrazone: red cryst. from xylene, m.p. 
253.5 cor. ( 10 ) [cf. T 1.14]. 

1:0235 (1) Posner, J, prakt. Chem. (2) 82, 430 (1910). (2) Perkin, ./. Chem. Soc. 55. 549-551 

(1889). (3) Riirats'oy, Markowitsch-Burawoy, J. Chem. Soc. 1930, 39. (4) Katschalowsky, 

von Kostaneeki, Her. 37, 2347, Note 4 (1904). (5) von Auwers, Ann. 408, 239 (1915). 

(0) Hiers, Hager, Organic Syntheses, Coll. VoL I, 50-52 (1932). (7) (-opisarow, J. Chem. 
Soc. 1929, 589. (8) Goldsc^hmidt, Ernst, Ber. 23, 2740 (1890). (9) Henderson, Heilbron, 
J. Chem. Soc. 107, 1740 (1915). (10) Anon., Am. J. Fhann. 105, 381- 384 (1933). 

1:0238 m-ETHOXYBENZALDEHYDE C 9 H 10 O 2 Beil. Vni-GO 

<( ^CHO 

B.P. 345.6° Df = 1.0768 (3) n|? = 1.5408 (3) 

Volat. with steam — Gives dif. sol. NaHSOs cpd. (cf. T 1 . 12 ) ( 1 ). 

C htd. with malonic ac. in pyridine + piperidine for 4 hrs. at 100 ® gives (89% yield) 
m-ethoxybenzahnalonic acid, ndls. from 90% ale., m.p. 129-130® (2). 

1:0238 (1) Werner, Ber. 28, 2001 (1895). (2) Peak, Robinson, Walker, J.Chem. Soc. 1936, 
756. (3) Fritsch, Ann. 286, 6 (1895). 


1:0340 ^ANISALDEHYDE CH 3 O—<(^ )>—CHO CsHgOj Beil.Vra-67 

(p-Methoxybcnzaldehyde; Aub 6 pine) 

B.P. 348° M.P. +3.5° <1) 2>f = 1.133 (2) n?? = 1.5731 {2) 

Oil, aim. insol. aq.; misc. ale. or ether — Volatile with steam — Gives fuchsin-aldehyde 
react. (Generic Test 1 ) only with sensitized reagt. (cf. “ Manual,” Generic Test 1, Note 2 ). 

Redu(;es Tollens’ reagt. (T 1 . 11 ) but not Fehling’s soln. (T 1.22) —Oxidizes in air or 
with dil. KMn 04 or with sodium persulfate (100% yield) (3) to anisic acid (1:0805) 

With finely powd. KOH or ale. KOH C undergoes Cannizzaro reactn. yielding p-anisyl 
ale. (1:5915) and p-anisic acid (1:0805). [For influence of various factors see (4); reac¬ 
tion catalyzed by peroxides (5).] — C with large excess CH 2 C + KOH in aq. MeOH gives 
aim. quant, yield of p-anisyl ale. ( 6 ). 

C in ale., refluxed 2 hrs. with aq. KCN gives (50-60%) yield anisoin (1:5195) (7) — 
With 4-5 pts. cone. aq. NH 4 OH C yields hydroanisamide, cryst. from ether ■+■ ale., m.p. 
130®. 

C with NH 2 OH + excess 30% aq. NaOH yields a-anisaldoxime [Beil. VIII-76], m.p. 64® 
( 8 ). [This stereoisomer also occurs in another cryst. form of m.p. 45® obtd. by fusion and 
rapid cooling of the former (9).] — With NH 2 OH.HCI -f abs. ale. C yields ( 10 ) /S-anisald- 
oxime [Beil. VIII-77], ndls. from CeHg, m.p. 133°. [For study of m.p. of mixtures of 
or-and /9-anisaldoximes see ( 11 ).] 

© ^-Anisaldehyde semicarbazone: m.p. 210 ® (12). 

© ^Anisaldehyde phenylhydrazone: prepd. from C by same procedure as used for BzH 
(1:0195), except that i quant, of dil. ale. there prescribed should be used in each 
operation. Pearly white ppt., m.p. 120 - 121 ® (13). 

© ^Anisaldehyde^-nitrophenylhydrazozie: redvioletndl8.,m.p. 160®(14); 160-161® (17). 
[Use in quant, detn. of 0 (15).] 
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® ^-Anisaldehyde 2»4-dinitrophenylhydrazone: or. red. ndls. from AcOH, m.p. 253- 
254° dec. (16); red Ifts. from xylene, m.p. 250° (18). [See T 1.14.] [Use in quant, 
detn. of C (15).] 

® ^-Anisaldehyde dimethone: tbls. from ale., m.p. 144-145° cor. (19); corresp. anhy¬ 
dride, pr. from ale., m.p. 243° cor. (19) [cf. T 1.13). 

1:0240 (l) Jaeger, Z. anorg. allgem. Chetn. 101, 142 (1917). (2) von Auwers, Ann. 408, 240 

(1915). (3) PJbs, D*reh, ,/. jrraki. Chem. (2) 03, 1-2 (1916). (4) Mott, Rec. trav. chim. 56, 

233-24G (1937). (5) Kharasch, Foy. J. Am. Chem. Soc. 57, 1510 (1935). (6) Nenitaescu, 

(lav&t, Bull. soc. chim. Romdnia, 16A, 42-46 (1934); Chem. Ahs. 30, 5572 (1936). (7) van 

Alphen, Hcc. trav. chim. 48, 1112-1113 (1929). (H) Bamberger, Scheutz, Ber. 34, 2024, Note 1 

(1901). (9) Beckmann, Ber. 37, 3043 (1904). (10) Beckmann, Ann. 365, 202 (1909). 

(11) Skau, Saxton, ,/. Phys. Chem. 37, 196-207 (1933). (12) Wilson, Keenan, J. Assoc. 

Official Agr. Chem. 13, 390, 393 (1930). (13) Rudolph, Ann. 248, 103 (1888). (14) Ciusa, 

Vecchiotti, Gazz. r,him. ital. 42, I, 532 (1912). {I5)ldd\e:8, Jackson, Ind. Eng. Chem., Anal. Ed. 

6, 454-456 (1934). (16) CainplnJl, Analyst 61, 392 (1936). (17) H6bert, Bull. soc. chim. 

(4) 27, 52 (1920). (18) Brady, ./. Chem. Soc. 1931, 758. (19) Vorliinder, Z. anal. Chem. 

77, 264 (1929). 


1:0242 


o-ETHOXYBENZALDEHYDE 

(Salieylaldehyde ethyl ether; 
o-phene ty laldehy de) 


y-CHO 

^O.CsHs 


C9H10O2 


Beil. Vm-43 


B.P. 247-249° (1) M.P. 20-22° (2) 

6-7° (1) 

Misc. ale., ether — Volatile with steam. 

Reduces Tollens’ reagt. (T 1 . 11 ) —With satd. aq. NaHSOa gives cryst. addn. (3) cpd. 
(cf. T 1.12). 

C slowly added to fuming HNO 3 (D 1.5) below 10 ° gives 5-nitro-2-ethoxybenzalde- 
hyde, ycl. ndls. from dil. ale., m.p. 71-72° (4) ( 6 ) — C in ether shaken with aq. soln. of 
KCN -f NH 4 CI gives (83% yield) o-ethoxymandelonitrile, cryst. from CgHe, m.p. 86-89° 
(5). 

[For prepn. of C (90yield) by ethylation of salieylaldehyde with diethyl sulfate ■+• aq. 
2 N KOH or NaOH see (5).] 

® o-Ethoxybenzylidene diacetate: from C + AC 2 O htd. 4-5 hrs. at 140-150°, pr. from 
ale., m.p. 88-89° (3). 

® o-Ethoxybenzaldoxime: cryst. from pet. ether, m.p. 57-69° (2). 

® o-Ethoxybenzaldehyde semicarbazone: ndls. from ale., m.p. 219° (6). 


1:6242 (1) Perkin, J. Chem. Soc. 55, 551 (1889), (2) L5w, Monatsh. 12, 396 (1891). (3) Perkin, 

Ann. 146, 372 (1868). (4) Dayton, J. Chem. Soc. 97, 2109 (1910). (5) Weissberger, Dym, 

Ann. 502, 78- 79 (1933). (6) Gattermann, Ann. 393, 224 (1912). 


1:0245 CINNAMALDEHYDE 


CqHsO 


(/S-Phen y lacrolei n) 

B.P. 252° dec. M.P. 


< ( ) >—CH=CH—CHO 

-7.5° Bif = 1.0497 


BeiLVn-348 
nfS* 1.61949 


Oil with cinnamon odor, changed by shaking with excess 10% KMn 04 soln. to that of 
benzaldehyde — 81. sol. aq.; sol. ale., ether; insol. pet. ether. Volatile with steam. 

C shaken with cold cone. aq. NaHSOa soln. yields dif. sol. ppt. of normal aldehyde addn. 
cpd., C.NaHSOa, from which orig. C can be regenerated with Na2C08. However, on 
boilg. the above addn. cpd. with aq. it disproportionates to C + the sol. hydrosulfonic ac. 
salt mentioned below. On treating C with excess fioi aq. NaHSOs soln., or with a mixt. of 
Na2S08 + NaHCOs, C dissolves because of addn. of a second mole of NaHSOa, yielding a 
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sol, prod, from which aq. NaOH at room temp, regenerates only part (76%) of the original 

C(i). 

C readily oxid. in air to cinnamic ac. (1:0735). [For full study see ( 2 ).] — Oxidn. of C 
with CrOs yields BzOH (1:0715) and acetic acid ( 1 : 1010 ) — Oxidn. of C with hot HNO 3 
yields BzOH (1:0715) and BzII (1:0195). [With cone. HNO 3 C forms an addn. prod. 
C.HNO 3 which cryst. out, is dissoed. by aq. and from which the C can then be steam distd.; 
used for purifn. of C (3).] — Oxidn. with Ca(OCl )2 soln. yields BzOH (1:0715). 

C in cold CHCI 3 or CS 2 adds Bro — C refluxed with A1 isopropylate in isopropyl ale. 
gives ( 68 % yield) cinnamyl ale. (1:5920) (4) — C in 1 mole of AC 2 O treated with a few drops 
of cone. H 2 SO 4 or other acids evolves lit., crystallizes, and yields cinnamal diacetate, tbls. 
from ale., Ifts. from pet. ether, m.p. 85“ (5) — C in abs. ale. treated with dry Nlia gives 
hydrocinnamide [Beil. VlI-366], ndls. with 3 H 2 O from ale., m.p. KXi-lOS®. 

C with strong alk. *f NH 2 OH.HCI yields .s/y/i-cinnamaldoxime (together with some anti- 
isomer (m.p. 64“) extractable by Igr. ( 6 )), ndls. from hot CeHo or aq., m.p. 138.5“ ( 6 ) (7) — 
C in ale. treated with aq. semicarbazide HGl yields cinnamaldehyde semicarbazone, pptd. 
fromboUgaq., m.p. 215-216“ ( 8 ); 217“ (9); 229-230“ (Maquerme block) ( 10 ). 

® Cinnamaldehyde phenylhydrazone: Use procedure given for BzH (1:0195) except 
that prod, should be boiled up 3 times witli 15 ml. 50% ale. (instead of twice with 12 
ml.); yel. mils, or pi., m.p. 168° u.c. ( 11 ) ( 12 ). 

® Cinnamaldehyde />-nitrophenylhydrazone: or. red cryst. from ale., m.p. 195“ (13). 

® Cinnamaldehyde 2,4-dinitrophenylhydrazone: red cryst. from AcOH, m.p. 255° dec. 
(14), m.p. 248“ (15) [cf. T 1.14]. 

® Cinnamaldehyde dimethone: pr. from ale., m.p. 208-210“ u.c., 212-214“ cor. (16); 
[a metastable form, m.p. 161“ sometimes seps. from ale. at 10 “ (16)]; corresp. anhydride, 
Ifts. from ale., m.p. 174-175“ (16) [cf. T 1.13]. 

1:0245 (1) Tiemann, Ber. 31, 3302-3305 (1898). (2) Pound, Pound, P/f?/s. Cfiem. 38, 1045- 
1049 (1934). (3) Pfeiffer, Ann. 376, 298-299 (1910). (4) Youii^, Hartung, Crosslcy, J. Am. 

Chem. Soc. 68 , 101 (1936). (5) Barbior, Leser, Bull. soc. chim. (3) 33, S58-859 (1905). 

(6) Bamberger, Goldschmidt, Ber. 27,3428-3429 (1894). (7) Dollfuss, Ber. 26, 1919 (1892). 

(8) Young, Witham, J. Chem. Soc. 77, 230 (1900). (9) Wilson, Heilbron, Sutherland, J. 

Chem. Soc. 106, 2898 (1914). (10) Bert, Doricr, Compt. rend. 191, 333 (1930). 

(11) Fischer, Ber. 17, 575 (1884). (12) Mulliken, ‘‘Method ” 1, 21 (1904). (13)Hyde, J3er. 

32, 1814 (1899). (14) Campbell, Aiialyet 61, 392 (1936). (15) Brady, J. Chem. Soc. 1931, 

75H. (16) Vorliindcr, Z. anal. Chem. 77, 260-261 (1929). 

1:0261 /^-ETHOXYBENZALDEHYDE C 9 H 10 O 2 Bea.Vin-73 

(p-Phenetylaldehyde) G 2 H 5 O — ^ ^ —CHO 

B.P. 255“ (1) M.P. 13-14“ (3) Z>i{ = 1.08 (2) 

249“ (2) 

Readily oxid. by air (4) or by alk. KMn 04 yielding p-ethoxybenzoic ac. (1:0817), m.p. 
195“. 

C -f anthranilic ac. in cone. ale. or CgHe soln. at 0 ° gives p-ethoxybenzalanthranilic acid, 
yel. ndls., m.p. 117“ (5) — C, in cone. H 2 SO 4 , treated with mixt. of cone. H 2 SO 4 -j- cone. 
HNO 3 at 2 - 8 “ gives (58% yield) 3-nitro-4-ethoxybenzaldehyde, yel. ndls. from ale., m.p. 
62 “ ( 6 ). 

[For prepn. (74% yield) from p-hydroxybenzaldehyde by treat, with diethyl sulfate + 10% 
aq. NaOH at 100 ° see ( 6 ).] 

® ^Ethosqrbenzaidoxime: ndls. from Igr., m.p. 83“ ( 2 ). 

® ^*»Ethoxybenzaldehyde semicarbazone: cryst. from ale., m.p. 202“ dec. (7); 208“ (1). 
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(1) B6hal, TifTencau, BuU. soc. chim. (4) 3> 306 (1908). (2) Gattermann, Ann, 
347-348 (1907). (3) Hildesheimcr, Monatsh. 33, 499, Note (1901). (4) St. Kostanecki, 

Schneider, Bcr, 39, 1892, Note (1896). (5) Ekely, Rogers, Swisher, J. Am. Chem. Soc. 44, 

1757 (1922). (6) Hodgson, Smith, J, Soc. Chem. Ind. 49T, 409 (1930). (7) Stoermer, 

Wodarg, Ber. 61, 2326 (1928). 


- PIPERONAL 


O 

CHa^ ^CfiHs.CHO (1,2,4) 


B.P. 363*^ 

See 1: 0010 . Genus 1: Division A: Solid aldehydes. 


CgHeOs Beil. XlX-115 


M.P. 37°. 


1:0261 3,4-DIETHOXYBENZALDEHYDE 

(Pro toca tech ualdehyde 
diethyl ether) 


CHO C 11 H 14 O 3 Beil.Vin-256 



B.P. 277-280" ( 1 ) 

[For prepn. in 85% yield by act. of CaHaBr + NaOH on 3-hydroxy-4-cthoxybenzalde- 
hyde see (3).] 

C in 75^^ MeOH -f H 2 + Pd (at 2 atm.) yields 88 %. 3,4-diethoxybcnzyl ale. ( 2 ). 

C oxidized wdth alk. H 2()2 (80% yield) (4) or with alk. NaOBr (5) according to ( 6 ) gives 
3 , 4 ; 7 diethoxybeiizoic acid, m.p. 165° {!>. 


® 3,4-Diethoxybenzaldoxime: udls., m.p. 98° {7). 

® 3,4-Diethoxybenzonitrile: from above oxime by htg. 2 hrs. with AC 2 O; flat pr. from 
dil. ale., m.p, 68 ° (7). 


1:0361 (1) Gattcrnijuin, Ann. 357, 308 (1907). (2) Kindler, Gehlhaar, Arch, pharm,. 374, 

387 (1936). (3) Kindler, Peschke, Arch, pfuirm. 373, 05 (1934). (4) Slotta, Nold, Ber. 68 , 

2227 (1935). (5) Slotta, Haberluiid, Angew. Chem. 46, 770 (1933). (6) St, Kostanecki, 

Tamber, Ber. 39, 4022 (1906). (7) Buck, Ido, J. Am. Chem. Soc. 54, 3309 (1932). 


Important Aldehydes That Can Be Distilled 
Only under Reduced Pressure 


1:0270 ALDOL CH 3 .CH(OH).CH 2 .CHO C 4 H 8 O 2 Beil. 1-824 

(Acetaldol; butanol-3-al-l; 

/S-hydroxy-rt-butyraldehy de) 

B.P. SS20 (1) = 1.1094 

77?g <2) 

72^2 (3) 

Colorless vise, liq.; misc, aq. or ale,; sol. ether— [For prepn. from acetaldehyde see (1) 
(3) (4).] [The hydration of crotonaldehyde in pres, of at 25° yields equil. contg. 47% 
crotonaldehyde -f- 53%? aldol (5).] 

On stdg. slowly becomes more vise, and finally crystallizes out a dimer, paraldol 
(C 4 H 802)2, ni p* 90° (6) — On htg. beginning at 85° (7) or on slow distn. with a trace of 
I> (8) (49% yield) C gives crotonaldehyde (1:0150) and acetaldehyde (1:0100) — C htd. at 
135° for 30 min. yields crotonaldehyde dimer whose dimethone has m.p. 190®; corresp. 
anhydride, m.p. 176° (9). 
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C reduces Tollens’ reagt. (T 1.11) or warm Fehling’s soln. (T 1.22) — C oxid. with moist 
AgOH or with Br 2 aq, at room temp. (10) yields /S-hydroxy-?i-butyric acid [Beil. III-307] — 
C with amalgamated A1 yields butanediol-1,3 (1:6482) (11). 

(g> Aldol ^-nitrophenylhydrazone: red. yel. ndls. from dil. ale., sinters 107°, m.p. 109- 
111 ° ( 12 ). 

® Aldol ^-bromophenylhydrazone: m.p. 127-128° (4). 

® Aldol dimethone: pr. from 30% MeOH, m.p. 146-148° (13); corresp. anhydride, 
m.p. 126° (14). 


1:0270 (1) Claisen, Ann. 806, 323 (1899). (2) Kohn. Monatsh. 21 , 90 (1900). (3) Kyriakides. 

J. Am. Chem. Soc. 36, 532-533 (1914). (4) Ncuherg, Kerb, Biochem. Z. 92, 108-109 (1919). 

(5) Winstein, Lucas, J. Am. Chem. Soc. 59, 1461-1465 (1937). (6) Nowak, Moiuitsh. 22, 
1140-1145 (1901). (7) Grignard, Rciff, Rnll. soc. chirn. (1) 1, IK) (1907). (8) Hihbort, 
J. Am. Chem. Soc. 37, 1758 (1915). (0) lonescu, Bull. soc. chim. (4) 41, 1317-1318 (1927). 

(10) And(‘rs<m, Am. Chem. J. 49, 183 (1913). 

(11) Halpern, Mmmish. 22, 63-64 (1901). (12) Wogschcid«;r, Sp-ith, Moiiatsh. 31, 1027 

(1910). (13) Kasuya, J. Am. Chem. Soc. 59, 2742 (1937). (14) Klein, Linscr, Mikrochcmic 

Pregl Festschrift 1929, 226. 


1:0275 


C 3 H 7 

i 


PARA-n-BUTYRALDEHYDE 

(2,4,6-Tri-n-propyl- 

1,3,5-trioxan) 


0 C12H24O3 

C3H7—in nd:—C3H7 


B.P. 105-108°, {1> 
B.P. IO 3 -IIO 12 (2) 


BeU. mi-(807) 


Colorless oil with not unpleasant odor — Insol. aq. — [For prepn. via polymerization of 
?i-butyraldehyde see (1) (2).] 

When pure does not directly give fuchsin-aldehyde test (Generic Test 1) but does so after 
depolymerization with mini. ac. — On distn. at ord. press, or on warming with mini, acid 
depolymerizes to n-butyraldehyde, b.p. 75° (1:0130) -f resinous products (1) — When 
cone. H 2 SO 4 is used for depolymerization there is also obtd. a small amt. of a-ethyl-/8-7i- 
propylacrolein, b.p. 173° (1:0193) (1). 

(g) Depolymerization: Depolymerize to n-butyraldehyde as above and identify latter. 


1:0275 (1) Franke, Wozelka, Monatsh. 83, 350-353 (1912). (2) Dworzak, Pierri, Monatsh. 

52, 142 (1929). 


1:0278 PHENYLGLYOXAL 

(Benzoylformaldehyde) 

B.R 108-110i% (1) 

96-9726 < 2 ) 
l»OSo (3) 

142i26 (4) 

Yel. oil — With aq. forms crystn. monohydrate (1:0053), m.p. 91°. 

[For prepn. (69-72% yield) from acetophenone (or phenylacetaldehyde) by htg. with 
Se02 in dioxane see (5) or without solvent see (2) — For prepn. (82% yield) by distn. of 
bromophenacyl acetate see (1).] 

On stdg. C sets to a stiff gel (polymer or hydrate?) from which C can be quant, recovered 
by distn. (5). 


^ ^ -€O.CHO CsHjOj BeU. Vn-670 
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C reduces Tollens’ reagt. (T 1 . 11 ) but not Fehling’s soln. (T 1.22), latter due to following 
reactn. with alk. — C boiled a few moments with dil. aq. NaOH ( 6 ) or Ca(OH )2 soln. ( 7 ) 
yields mandelic acid (1:0465) — Oxidn, of C in cold with CrOs or neutral cold aq. KMn 04 
yields benzoic acid (1:0715). 

With 1 equiv. of phenylhydrazine in dil. AcOH, C yields phenylglyoxal /3-monophenyl- 
hydrazone, yel. Ifts. from ale., in.p. 142° ( 6 ) [for extensive study see ( 8 )]; with excess 
phenylhydrazine acetate in aq. soln. C yields phenylglyoxal bisphenylhydrazone, yel. ndls. 
from ale., m.p. 151-152° (9); 153° <2). 

With 1 equiv. of semicarl)azide C yields phenylglyoxal monosemicarbazone, yel. cryst. 
from ale., m.p. 208-209° dec. (10); with excess semicarbazide C yields phenylglyoxal bis- 
semicarbazone, dec. abt. 229° acc. to rate of htg. (10); m.p. 143° (2). 

® Phenylglyoxal bis-/»-nitrophenylhydrazone: m.p. 309° (11); 310-311° (12). 

1:0278 (1) Madclung, 0})erwogiU!r, Ber. 65, 935 (1932). (2) Riley, Morley, Friend, .7. Chem, 

Sac. 1932, 1877. (3) Smedley, .7. Chern. Soc. 95, 218 (1909). (4) von Pechmann, Ber, 20, 2906 

(1887). (6) Riley, Gray, Organic Syntheses 15, 67-G9 (1935). (6) Miiller, von Pechmann, 

Ber. 22, 2556 2559 (1889). (7) Evans, Am. Chem. J. 35, 122 (1906). (8) Sidgwick, Ewbank, 

J. Chem. Soc. 119, 487-491 (1921). (9) Weygand, Ann. 459, 122 (1927). (10) von Auwera, 

Ludewig, Muller, Ann. 526, 171 -172 (1936). 

(11) Isaoescu, Bull. .soc. chim. Horndniu 18A, 63-65 (1936); Chem. Ahs. 31, 3036 (1937). 
(12) Straus, Ann. 393, 282, Note 1 (1912). 


1:0280 d,2-GLYCERALDEHYDE DIETHYLACETAL C 7 H 16 O 4 BeU. 1-846 

CH 2 OH 

(!:hoh 

dlHCOjHs), 

B.P. 130° at 20 mm. (1) 

Colorless vise. liq. with burning and not sweet taste — Misc. aq., ale., ether. 

[For prepn. via oxidn. of acrolein diethylacetal (1:0169) with aq. KMn 04 at 0° (67% 
yield) see (2) (3) (4) (5).] 

Readily hydrolyzed by mini. ac. to d,Z-gIyceraldehyde (1:0070) and EtOH (1:6130). 
[The resultant soln. therefore reduces Fehling's soln. (T 1.22) at ord. temp, and with excess 
phenylhydrazine acetate yields d,Z-glyccraldehyde phenylosazone [Beil. XV-2021, m.p. 131° 
( 1 ).] C itself is claimed to reduce Fehling’s soln. in cold (4). 

1:0280 (l) Wohl, Ber. 31, 1800 (1898). (2) Witzemann. Evans, Hass, Schroeder, Organic 

Syntheses 11, 52-53 (1931). (3) Fischer, Baer, Helv. Chim. Acta 18, 516 (1935). (4) Reeves, 

J. Chem. Soc. 1927, 2482. (5) Witzemann, J. Am. Chem. Soc. 36, 1912 (1914). 


1:0885 a-n-AMYLCINNAMALDEHYDE 

(J asminaldehy de) 


o 


—CH= 


CsHii C14H18O 

=C.CHO 


B.P. 161-163° at 18 mm. 


2)18 = 0.97108 
2)’® = 0.9718 


Beil. S.N. 644 


= 1.6381 
ng* = 1.5659 


[Prepn. (70% yield) fromBzH - 1 - enanthaldehyde -h POCI 3 at 30-35° (1).] 

Ord. comml. C is Zraiw-stereoisomer ( 2 ). C on oxidn. with Ag 20 (AgNOa -b KOH) in 
boilg. dil. ale. gives (77% yield) Zran.s-a-n-amylcinnamic ac., cryst. from 75% acetic ac., 
m.p. 80° ( 2 ) — C autoxidizes readily at room temp, in dark with formation of n-caproic ac., 
BzOH and ds-a-w-amylcinnamic ac., m.p. 40° ( 2 ). C shows no tendency to polymerize. 

C htd, at 100° with 2 N NaOH in benzyl ale. gives H 2 + a-n-amylcinnamyl alcohol (3). 
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® as-n-Amylcinnamaldoxime: from ale. soln. of C by refluxing 1 hr. with NH 2 OH.HCI + 
AcONa; cryst. from ale. by pptn. with aq., m.p. 74° (2), 

® a-n-Amylcinnamaidehyde semicarbazone: m.p. 118° (4). 

® a-n-Amylciimamaldehyde 2,4-dinitrophenylhydrazone: scarlet cryst. from ale., 
m.p. 164° [cf. T 1.14] (o). 

1:0285 (1) Backos, Compt. rerid. 196, 1674 (193*1). (2) BogcTt, Davidson, •/. Am. Chem. Soc. 

53, 3125-3128 (1931). (3) Mastagh, Compt remt 205, 802 805 (1937). (4) Rutowski, 

Koroleu, 3. prakt Chem. (2) 119, 273 (1928). (5) Allen, 3. Arn. ('hem. Soc. 52, 2958 (1930). 


1:0298 6-HYDROXyMETHyL-2.FDRYLALDEHyDE CelleOs 

(w-Hydroxy- HC- CH 

methylfurfural) ii 


Beil. XVIIM5 


HO.Clla—C 


\ 


CHO 


O 


B.P. 115-120° at 0.5 mm. (1) 

Ordinarily met as colorless syrup turning yellow in air — At very low temps, seps. as 
crystals which then melt at 35°; these are extremely hygroscopic and dclifjuesce rapidly in 
air. [For m.p.-comp. diagram of C + aq. see ( 2 )] — 0 can be distd. only in high va( 5 .; on 
attempted distn. at ord. prc.ss. or on stdg. over cone. H 2 S ()4 yields bis-(5-formylfuryl) 
ether, ndls. from ale., m.p, 112° (3) —C is much leas volatile with stt‘am than furfural 
(1:0185) or 5-methylfurfural (1:0198) — C is eas. sol. aq., MeOH, EtOH, ether, CHCI 3 , 
CeHe*, dif. sol. CCI 4 ; insol. pet. ether. 

C reduces Tollens’ reagt. (T 1 . 11 ) and Fehling’s soln. (T 1.22) — C with aniline acetate 
(T 1.23) gives yel. color turning orange [dif. from furfural]. — C with phloroglueinol + HCl 
(T 1.24) gives dark brown ppt. [For extensive study see {13).] — With a-naphthol -f cone. 
H2SO4 (Generic Test 2 ) gives violet color. 

C oxidized with AgNOa -f Na(3H gives rapidly and smoothly (84% yield) 5-hydroxy- 
methylfuroic acid, m.p, 166° dec. (1) — C with NHoOH gives two stereoisomeric 5-hydroxy- 
methylfurfuraldoximes, in.p.’s 77° and 108° (4) (5) — C shaken vrith aq. NaOH + BzCl 
yields 5-benzoxymethylfurfural, cryst. from ale., fn.p. 57° ( 6 ) — C with AC 2 O -f few drops 
cone. H 2 SO 4 yields 5-acetoxymethylfural diacetate, cryst. from pet. ether, m.p. 73° (7). 

® 5-Hydroxymethylfurfuraldehyde semicarbazone: prepd. in ale.; recrystd. from 
toluene -h Igr., m.p. 194-195° dec. (1); 192° dec. ( 8 ). 

® 6 -Hydroxymethylfurfuraldehyde phenylhydrazone ; cryst. from toluene, m.p. 
140-141° {!). 

® 6 -Hydroxymethylfurfuraldehyde ]&-nitrophenylhydrazone: dark red cryst. from ale., 
m.p, 185° dec. (9); 183° ( 10 ). [Use for quant, detn. of C ( 10 ).] 

® 5-Hydroxymethylfuifuraldehyde 2,4-dinitrophenylhydrazone: red cryst., m.p. 184° 
(11). [Use in quant, detn. of C (12).] [Cf. T 1.14.] 

1:0298 (1) Rcichstcin, Helv. Chim. Acta 9, 1066-1068 (1926). (2) Middendorp. Rec. 38. 15 
(1919). (3) Ref. 2, pages 8-9, (4) Kiermayer, Chem. Ztg. 19, 1003 (1895). (5) Gilman, 
Dickey, J. Am. Chem. Soc. 52, 2011 (1930). (6) Ref. 2, page 33. (7) Blanksma, Chem, 

Weekblad 6, 727 (1909). (8) Blanksma, Rec. trav. chim. 29, 405 (1910). (9) van Ekenstein, 

Blanksma. Chem. Weekblad 6, 217-226 (1909); Cent 1909,1, 1509; Ber. 43, 2355-2361 (1910). 
(10) Maaskant, Rec. trav. chim. 55,1068-1070 (1936). 

(11) Blanksma, Wackers, Rec. trav. chim. 55, 658 (1936). (12) Barta, Biochem. Z. 274, 
212-219 (1934); Cent 1935,1, 974 . (13) Klingstedt, Z. anal. Chem. 00,133-137 (1925). 



CHAPTER IV 

ORDER I: SUBORDER I: GENUS 2: CARBOHYDRATES 

Section 1 

Carbohydrates soluble in loss than 10 parts of water at 20°, giving solutions which are not 
opalescent after filtration. 

Subsection A 

(Compounds giving nearly white precipitate within 1 minute in T 1.21) 

1:0300 d-MANNOSE CeH^Oc Beil. 1-906; 

XXXl-284 

Hard amorph. mass nr pr. from 90% ale., m.p. 132° — Taste sweet — Solubility: 1 g. aq. 
at 17° dis. 2.48 g. maniKKso; 100 ml. satd. soln. in abs. ale. at 17° cont. 4.2 g. — (a)D “ 
-f 14.0° — Reduces Fehling’s soln. (T 1.22). 

® (g) ^/-Mannose phenylhydrazone: T 1.21 gives nearly white cryst. ppt. of phenyl- 
hydrazone after 0.5 min. htg. wdiich after recrystn. from boiling aq. melts 195-200° 
, (rap. htg.). (On prolonged htg. (changes grad, to yellow d-glucosazone, m.p. 205° {!)!) 
(g cf-Mannose-j5>-nitrophenylhydrazone: 0.25 g. C are htd. with 3 ml. ale., then 0.25 g. 
p-nitrophenylhydrazine added, and the susp. htd. till change is complete. A hydrazone 
soon separates, is filtered after 24 hrs., and washed with ale. After recrystn. from ale. 
forms pale yel. pr., m.p. 201-202° (2). 

1:0300 (1) Mullikeri, “Method” I, 29. (2) van der Haai, “ Anleitung zum Nachweis, zur 

Trermung und Bestirninung der Monosaccharide und Aldehydsiiuren,” Berlin, 1920, p. 188. 

Subsection B 

(Compounds giving a yellow or orange-yellow precipitate from hot solution within 
20 minutes in T 1.21, and also reducing Fehling’s solution in 1.22) 

1:0306 d-GLUCOSE CeHiaOe Beil. 1-879; 

(Dextrose, grape-sugar) XXXI-83 

Anhyd. ndls. or crusts from ale., m.p. 146°, or in this, with 1 H 2 O from cold aq., m.p. 
85-90°. Anhydrous form sol. in 1.2 pts. aq. at 17.5°; dif. sol. cold 90% ale., but dis. in 
abt. 5 pts. hot; insol. ether — Taste abt. half as sweet as sucrose, (cif)i) == -|-52.3°. 

Distn. with HCl gives no color with aniline acetate (T 1.23) (dif. from d-fructose) — 
Reduces Fehling’s soln. (T 1.22) — Oxidn. with HNO3 (T 1.25) gives saccharic but no 
mucic acid. 

® ® d-Glucose phenylosazone: In T 1.21 heavy yellow ppt. of osazone, m.p. 204-205° 
rap. htg., sep. suddenly from hot soln. after 4-5 min. (1). 

® cf-Glucose ^-nitrophenylhydrazone: from 0.25 g. C by same proc. given for d-mannose 
(1:0300). After recrystn. from ale. gives or.-yel. Ifts., m.p. 189° (2). 

1:0335 (1) MuUiken, “ Method ” I, 30. (2) van der Haar, “ Anleitung, etc.,” p. 186. 

77 
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1:0310 d-GALACTOSE CeHisOg BeU. 1-909; 

XXXI-395 

Small anhyd. hexag. tbls. from abs. ale., m.p. 165-166° rap. htg.; pr. with 1 H 2 O from aq., 
m.p. abt. 118-120° — Soly. in aq., 68%; in 80% ale. 0.27 g. per 100 ml. soln. — (of^D = 
-1-81°. 

Distn. with HCl gives no red color with aniline acetate (T 1.28) — Reduces Fehling's 
soln. (T 1.22) — Oxidn. with HNO 3 (T 1.25) gives good yield mucic ac. (1:0845). 

© ® d-Galactosephenylosazone: T 1.21 gives heavy yel. or or.-yel. ppt. of osazone^ 
m.p. 201° rap. htg., sepg. from hot soln. after abt. 15-10 min. (1). 

® d-Galactose o-tolylhydrazone : 1 })t. C in 1 pt. aq. is htd. 30 min. with a soln. of 1 pt. 
o-tolylhydrazine in 20 pts. ale. On cooling colorless ndls. sep., recrystd. from ale., 
m.p. 176°. (This test gives no ppt. with d-arabinose, xylose, rhamnose, d-glucose, 
d-mannose, or d-glucuronic ac.) (2.) (3.) 

1:0310 (1} Mullikon, “ Method ” I. 30. (2) van der Haar, Rcc. trav. chim. 37, 108-110, 251-253 

(1917). (3) van der Haar, “ Anleiturig,'’ pp. 206-207. 

1:0315 l-ARABINOSE CbHioOb Beil. 1-860; 

XXXI-34 

Pr. from ale., m.p. abt. 160° — 80 I. in 2.18 pts. aq. at 0 °; in 238 pts. 00 % ale. at 9°; 
insol. ether — Sweeter than galactose but less so than sucrose. Distn. with H( 3 gives red 
color to aniline acetate (T 1.23) — Phlorogluciiiol test (3' 1.24) gives imrplish-black ppt. — 
Reduces Fehling’s soln. (T 1 . 22 ). 

© ® /-Arabinose phenylosazone : In T 1.21 or.-yel. osazone, m.p. 166°, sep. after 10 
min. htg., but unless sugar is very pure often apjwars in part as brownish-yel. oily 
drops (1). 

® /-Arabinose-/3-naphthylhydrazone: To 1 g. C dislvd. in 1 ml. aq. is added warm soln. 
of 1 g. /8-naphthylhydrazine in 40 ml. ale. and mixt. filtered. On short, standing 
arabinose /3-naphthylhydrazone sep. in warts. After recrystn. from hot ale. forms white 
cryst., m.p. 176-177° cor. <2). Since the corresp. /S-naphthylhydrazone of xylose is 
very sol. and melts 124° this method may be used for distinction or sepn. (3). 

® /-Arabinose-^bromophenylhydrazone: 0.5 g. C dislvd. in 6 ml. aq. treated with a 
filtered soln. from 1 g, p-bromophenylhydrazine in 12 ml. aq. + 3.5 ml. 50% AcOH. 
After stdg. a few hrs., filtered off, washed with abs. ale. and ether, recrystd. from 60% 
ale., pr., m.pi 167-168° (4), 

1:3315 {!) Miilliken, '* Method ” I, 30. (2) Hilger, Rothenfusser, Rer. 35f 1843 (1902). 

(3) ibid. 4445. (4) van der Haar, “ Anlcitung,” pp. 154-166. 

1:0320 l-XYLOSE CbHkjOs Befi. 1-865; 

XXXI-55 

Ndls. or pr., m.p. 144° — 100 pts. aq. at 20° dis. 117 pts. xylose; aim. insol. cold ale., but 
readily sol. hot; insol. ether — Very sweet— (a)D = +18.7°. 

Distn. with HCl gives red color on aniline acetate paper (T 1.23) — Phloroglucinol test 
(T 1.24) gives purplish-black precipitate — Reduces Fehling’s solution (T 1.22). 

© ® /-Xylosephenylosazone: In T 1.21 or.-yel. osazone, m.p. 164°, sep. from hot soln. 
after abt. 7 min. (1). 

® Cadmium xylonate-cadmium bromide double salt. Cd(C5H906)2 Cd6r2.2H20 — 
To mixt. of 0.2 g. C with 1 ml. aq. and 0.5 g. CdCOa in tt. is added 7-8 drops Bra, 
warmed, loosely stoppered, and allowed to stand 8-12 hrs. The mixt. then poured into 
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a watch-glass, evapd. aim. to dryness, dislvd. in 4~t5 ml. aq., filtered, again evapd. aim. 
to dryness, and 1 ml. ale. added. The crystd. salt soon begins to sep. and after 3-4 
hrs. is compared under the microscope with prod, obtd, from authentic sample (dif. 
from i-arabinose) (2). 

® /-Xylose-m-nitrophenylhydrazone: from 0.25 g. C by proc. given for d-mannose 
(1 ;0300). After recrystn. from ale. forms yel. cryst., m.p. 163“ (3). 

1:0320 (1) Mullikeii, “Method” 1,30. (2) Widtfloe, Tollens, Ber. 33, 136, Note (1900). 

(3) van der Ilaar, “ Anleitung,” p. 184. 

1:0325 d-FRUCTOSE C 6 H 12 O 6 Beil. 1-918; 

(Levulose, fruit-sugar) XXXI-321 

Cryst. or crusts from abs. ale.; ndls. wth i HoO from aq., m .p. 102-104®—Very sol. aq.; 
1 pt. anhyd. fructose dis. in 11.8 pts. abs. ale. at 17°; sol. in alc.-ether mixt., insol. cold 
acetone — Sweeter than sucrose— (a)f) — —92°. 

Reduces Fehling’s soln. (T 1.22) in coUi. — Distn. with HCl (T 1.23) gives red color with 
aniline acetate (dif. from d-glucose) — Phloroglucinol test (T 1.24) gives dark rusty brown 
ppt. (dif. from arabinose and xylose). 

® ® d-Glucosephenylosazone: In T 1.21 heavy yel. ppt., m.p. 204° (rap. htg.), sep. 
after abt. 2 min. (1). 

® Color reaction with alkali: In a small porcelain dish is sprinkled0.01-0.03 g. fructose, 
followed by 3-5 drops 2 N KOH or NaOH, and then 0.5-1.0 g. solid caustic alkali. If 
fructose is present a red to bl ood-red border is acquired by the alkali in course of 0,5 
min., the color extending finally throughout the liquid. (Under these conditions 
following give shades of yellow: arabinose, xylose, rharnnose, mannose, glucose, lac¬ 
tose, maltose, dextrin. Th(‘ following give no color: sucrose, glycogen.) (2.) 

® d-Fructose->-nitropheaylhydrazone: 0.25 g. C treated by proc. given for d-mannose, 
recrystd. from ale., gives woolly yellow cryst., m.p. 180-181° {3). 

1:3325 (l) Mulliken, “Method ” I, 30. (2) Ekkert, Pharm. Zmtralhalle 69,805-806 (1928); 

C.A. 23, 932 (1929). (3) van der Haar, “ Anleitung,” p. 191. 

1:0330 RHAMNOSE (hydrate) C 6 H 12 OB -f- H 2 O Beil. 1-870; 

(Isodulci tol) XXXI-65 

Cryst. with 1 H 2 O —.m.p. 87-88° — 100 pts. aq. at 20° dis. 58 pts. rharnnose; 100 pts. 
MeOH dis. 54 pts. rharnnose — Sweet — (ar)t) =* +8.3°. 

Reduces Fehling’s soln. (T 1.22)—In phloroglucinol test (T 1.24) gives brown ppt. 
(dif. from arabinose, xylose). 

® ® Rhamnosephenylosazone: In T 1.21 osazone sep. from hot soln. after abt. 9 min. 

as heavy yel. ppt., m.p. abt. 185° dec, cor,, rap. htg. (1). 

® ^Nitrophenylhydrazone: 0.25 g, C and 0.25 g. p-nitrophenylhydrazine susp. in 
3 ml. ale. and htd. on aq. bath gives ppt. in 10 min. ^Mterstdg. 24 hrs. product is 
filtered with suction, washed with ale., recrystd. from hot ale., m.p. 190°. 

1:9830 (1) Mulliken, “ Method ” I, 30. (2) van der Haar, “ Anleitung,” p. 185. 

Subsection C 

(Compounds giving no precipitate from hot solution within 20 minutes in T 1.21) 

1:0350 MALTOSE (hydrate) C 12 H 22 O 11 Beil. XXXI-386 

Fine white ndls. losing aq. at 100-110° — Very sol. cold aq.; very dif. sol. cold ale. — 
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Tastes half as sweet as sucrose— (a)D = +137.7°. For further data see AbderhaJden. 

( 1 .) 

Reduces Fehliug’s soln. readily (T 1.22) — In T 1.21 no osazone sep. from soln. while 
hot even after 2 hrs. — Oxidn. with HNO 3 (T 1.25) gives saccharic acid but no mucic acid. 
(Dif. from lactose.) 

® ® Warm with a few drops HCl, neutralize, and proceed as for ri?-glucose (1:0305), 
1:0350 (1) Abdcrhaldcn, “ Biochcmischcs Handloxikon,” Vol. XIII, pp. 50(), 570. 

1:0355 LACTOSE (hydrate) C 12 H 22 O 11 + H 2 O Beil. XXXI-407 

(Milk-sugar) 

Large, hard, white cryst., losing water at 1.30°; turns yellow abt. 160° and melts abt. 200° 
dec. — Taste very faintly sweet — Sol. in 6 pts. cold aq. or in 2.5 pis. hot; insol. ale. or 
ether. (a)D = +52.5° (hydrate) — Forfurther datasee Abderhalden. (1.) 

Reduces Fehling’s soln. (T 1.22) (dif. from sucrose) — Oxidn. with HNO 3 (T 1.25) gives 
both mucic and saccharic acids (dif. from maltose) — In T 1.21 no osazone sep. from hot 
soln. even after 2 hrs. 

1:0355 (!) Abderhalden, “ Biochcmischcs Handlexikon.” Vol. XIII, pp. 587-589. 

1:0360 SUCROSE C 12 H 22 OH BeU. XXXI-424 

(Cane-sugar; beet-sugar; saccharose) 

Colorless monoclinic cr>*st., sol. in 0.5 pt. cold aq., dif. sol. cold ale., 100 ml. abs. MeOH 
dis. 0.4 g. — M.p. abt. 160-170° dec.— (a)D = +66.5° — Sweet — For further data sec 
Abderhalden. (1.) 

Fresh sola, reduces Fehling’s soln. slightly or not at all (dif. from maltose, lactose). 
After boiling with drop of min. acid, however, reduces Fehling’s soln. readily (T 1.22) and 
rotates to left, (a)D = —37.4° (dif. from maltose, lactose) —Oxidn. with HNO3 (T 1.25) 
gives saccharic acid, but no mucic (dif. from lactose). In T 1.21 yel. osazone begins to 
sep. from hot soln. if heating is continued for abt. 30 min. 

1:3360 ( 1 ) Abderhalden, “ Biochemisches Handloxikon,” Vol. XIII, pp. 528, 531, ct soq. 

1:0365 RAFFINOSE (hydrate) C 18 H 32 O 16 + 5 H 2 O BeU. XXXI-462 

Ndls. losing all aq. at 110°; when anhyd. melts 118-119° — Sol. in 6 pts. aq. at 16°; 
100 ml. abs. MeOH dis. 9.5 g. anhyd. raffinose (dif. from sucrose); aim. insol. ale. — Taste 
not noticeably sweet — (a)© = +104.5°. For further data see Abderhalden (1). 

Does not reduce Fehling’s soln. (T 1.22) (dif. from maltose and lactose) — Oxidn. with 
HNO3 (T 1.25) gives both saccharic and mucic acids (dif. from sucrose) — In T 1.21 yel. 
osazone does not sep. from hot soln. unless htg. cont. for abt. 60 min. 

1:0365 (1) Abderhalden ” Biochemisches Handlexikon,” Vol. XIII, p. 617, et seq. 

1:0368 ot-METHYLGLUCOSIDE C 6 H 11 O 5 .OCH 3 C 7 H 14 O 6 Beil. L898; 

XXXI-179 

M.P. 166°. (For detailed description and behavior see Abderhalden ( 1 ).) [For prepn. 
(49% yield) see (3).] 

® Benzal-a-methylglucoside: C 6 H 906 ( 0 CH 3 ):CH.C 6 H 6 . C, shaken 3 hrs. with powd. 
anhyd. ZnCl 2 and BzH; prod, washed with cold aq., then with pet. ether, and residue 
recrystd. from hot aq. M.p. 161-162° ( 2 ). (Corresp. deriv. of /3-methylglucoside 
melts 206°.) 

® a-Methylglucoside tetraacetate: m.p. 100.5-101.5° (4). 
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1:0368 (1) Ahdorhaldcn, “ Bioehomisehes Handlexikon,” Vol. XIII, p. 866. (2) FreudoiiberK, 
Toopft’er, Arid(irson, B(r. 61 , 1758 (1928). (3) Htilfcritjh, SchilffT, Organic SyrUkcaeti, Coll. 

Vol. 1, 356- 357 (1932). (4) (Jlarke, CiJlcHpio, J. Am. Chcm. Soc. 54, 2086 (1932). 

1:0370 “ DEXTRIN ” Beil. S.N. 4768 

Althouf^h coinrnl. dextrin is not a true chem. species, but a rnixt. of several hydrolytic 
decompn. prod, of starch, its prac.fical importance necessitates brief mention here. It is 
usually a white, yellow, or slightly brownish powder with insifnd mucilaginous taste; very 
sol. in hot aq. and for the most part also in cold aq., although in latter case soln. apt to be 
milky. 

T 1.21 usually gives no ppt. of osazone in hot soln. after 20 min. — Unless unusually free 
from redu(;ing sugars reduces Fehling’s soln. (T 1.22) — Unless so much starch is present 
as to give a blue <;olor, a very dilute soln. of I 2 in K1 produces strong brown coloration. 
(Generally serves to identify the matc'rial.) (1.) 

1:0370 (1) Dchn, Jacksciii, Ballard, Ind. Eng. Chem., Arud. Ed. 4 , 413-414 (1932). 



ORDER I: SUBORDER I: GENUS 2: CARBOHYDRATES 


Section 2 

Carbohydrates which either are not soluble in 10 parts of ct)ld water, or which dis¬ 
solve giving solutions that remain strongly opalescent after filtration. 

1:0375 a[d-GLUCOSE PENTAACETATE] Beil. 11-159; 

(Dextose pcntaacetate) XXXI-1^0 

M.P. 111-112°. (For detailed description and behavior see Abderhalden {!).) 

1:0375 (1) Abderhalden “ Bioehemisches Handlexikon,” Vol. XIII, p. 398. 

1:0380 STARCH (CeHioOs)^ Beil. S.N. 4766 

Ord. air-dried starch is a white tasteless powd., contg. abt. 18% aq. Tinder microscope 
seen to consist of granules showing concentrically stratified structure whose size and shape 
are often characteristic of the plant by which they were produced. 

Starch is undislvd. and unacted upon by cold aq., ale., or ether. A few eg. rubbed to thin 
cream with cold aq. and then gradually stirred into 100 ml. boiling aq. quickly dis. to nearly 
clear soln. This soln. after cooling, gives a white ppt. with tannin or with much ale. — A 
drop of very dil. soln, of I 2 in KI gives intense, deep-blue coloration (!) temporarily decolor¬ 
ized by heat, or by traces of free alkali, but restored on cooling or acidifying. (This charac¬ 
teristic color reaction will be masked by the presence of much erythrodextrin unless care is 
taken to use a very weak iodine soln. and to add it gradually.) (1.) (2.) 

1:0380 ( 1 ) Mulliken, “ Method I, 31. (2) Dehn, Jackson, Ballard, Irid, Eng. Chem., Anal. 

Ed. 4 , 413 414 (1932). 

1:0385 CELLULOSE (C 6 Hio 05 )« BeU. S.N. 4770 

White, tasteleas, amorphous solid, insol. in aq. and all ord. org. solvents, either hot or cold, 
but dissolving in Schweitzer’s reagent (strong NH4OH saturated with Cu(OH)2 washed free 
from salts) giving a viscous soln., from which it may be repptd. in floe, state by addn. of 
acid. Cf. {!), 

After few seconds immersion in cold mixt. of 2 vol. cone, H 2 SO 4 with 1 vol, aq. cellulose 
assumes deep blue color if wet (either immediately or after hasty rinsing with cold aq.) 
with a few drops of 2% iodine soln. contg. KI. For further data, see Abderhalden (2). 

1:0385 (1) Dehn, Jackson, BaUard, Ind. Eng. Chem., Anal. Ed. 4 . 413-414 (1932). (2) Abder¬ 
halden, ** Biochemisches Handlexikon,” Vol. XIII, pp. 108, 114. 

1:0390 INULIN BeU. S.N. 4773 

Tasteless white powd.; after drying at 130® melts abt. 178® dec. — Under microscope seen 
to consist of spheroidal cryst. aggregates — Aim. insol. cold aq.; v^ry sol. hot aq. giving 
clear soln. which tends to remain supersatd. for a long time; aim. insol. alo. — (a)D ** 
—39.6® — Easily hydrolyzed by hot dil. HCl, chief prod, being levulose — Does not reduce 
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Fehling’s soln. (T 1.22) — T 1.21 gives a yellow osazone which begins to sep. from hot soln. 
after abt. 25 min. — Gives no coloration with dil. iodine soln. For further details see 
Abderhalden (1). 

1:0390 (1) Abderhalden/* Biochemisches Handlexikon/* Vol. XIII, p. 99, et seq. 

1:0395 GLYCOGEN (CeHioOs)^ Beil. S.N. 4773 

White amorph. powd. — Eas. sol. aq. giving intensely opalescent soln.! This opalescence 
is not destroyed by repeated filtration, but is removed by addn. of AcOH — Insol. ale. — 
(a)T> = -hloV. 

Does not reduce Fehling’s soln. (T 1.22) — T 1.21 gives no ppt. of osazone after htg. 1 hr. 
— With lo-KI soln. gives wine coloration (1). For further information see Abderhalden. 

( 2 .) 

1:0395 (1) Dehn, Jackson, Ballard, hid. Eng. Chern., Anal. Ed. 4 , 413-414 (1932). (2) Abder- 

haldcn. “ Biochemisches Handlexikon,” Vol. XIII, pp. 230, 235. 



CHAPTER V 


GENUS 3. ACIDS 

1. Alphabetical Name Index* 


Acetic acid. 1:1010 

Acetic anhydride. ] :1015 

Acctonedicarboxylic acid. 1:0485 

Acctylsalicylic aciid. 1:0740 

A coni tic acid. 1:0540 

Acrylic acid. 1: lO/SO 

Adipic acid. 1:0775 

Angelic acrid. 1:061 2 

3 »-Anisic acid. 1:0805 

Azelaic acid. 1:0695 

Benzilic acid. 1:0770 

Benzoic acid.. 1:0715 

Benzoic anhydride. 1:0595 

o-Benzoy 1 benzoic acid. 1:0720 

o-Bcnzoylbenzoic; acid, mono¬ 
hydrate . 1:0670 

Benzyl hydrogen succinate. 1:0640 

Brassidic acid. 1:0633 

scc-Butylacetic acid. 1:1125 

^er-Butylacetic acid. 1:1112 

n-Butyl-ethyl-acetic acid. 1:1143 

n-Butyl-methyl-acetic acid. 1:1134 

n-Butyric acid. 1:1035 

n-Butyric anhydride. 1:1126 

d-Carnphoric acid. 1:0810 

d-Campiioric anhydride. 1:0860 

n-Capri(; acid. 1:0585 

w-Capric anhydridc. 1:0569 

w-Caproic acid. 1:1130 

n-Caproic anhydride. 1:1150 

n-Caprylie acid. 1:1145 

n-Caprylic anhydride. 1:1175 

d-Chaulmoogric acid. 1:0655 

Cinnamic; acid. 1:0735 

Citraconic acid. 1:0435 

Citraconic anhydride. 1:1135 

Citric acid, anhydrous. 1:0505 

Citric acid, monohydrate. 1:0455 

o-Coumaric acid. 1:0835 

Crotonic acid. 1:0425 

Crotonic anhydride. 1:1155 

Dehydroacetic acid. 1:0700 

Dibenzylacetic acid. 1:0668 

Diethylacetic acid. 1:1115 

Diethyl oxalate. 1:1055 


Diglycolic acid. 1:0495 

Dimethyldihydrort'sorcinol. 1:0768 

Diniethy 1-ethy 1-acctic acid. 1:1113 

Dimethyl oxalab*. 1:0415 

Diphenic a<-id. 1:0870 

Diphcnic anhydride. 1:0851 

Diphcnylacetic acid. 1:0765 

Elaidic acid. 1:0610 

Enanthic acid. 1:1140 

n-Enanthi(r anhydride. 1:1165 

Eruiric acid. 1:0590 

Ethoxy acetic acid. 1:1070 

o-Ethoxybenzoic acid. 1:0571 

ra-Ethoxybenzoic acid. 1:0740 

p-Ethoxybenzoic acid. 1:0817 

Q:-Ethyl-/<-capruic acid. 1:1143 

Ethyl hydrogen adipate. 1:0403 

Ethyl-rnethyl-ac<'tic acid. 1:1105 

a-Ethylphenylacotic acid. 1:0594 

Ethyl-n-propyl-acetic acid. 1:1133 

Formic a(;id. 1:1005 

Fumaric acid. 1:0895 

Furanacrylic acid. 1:0760 

Gallic acid. 1:0875 

Glutaric iicid. 1:0440 

Glycolic acid. 1:0430 

Gly colid. 1:0667 

Hemimellitic acid. 1:0538 

n-Heptanoic acid. 1:1140 

w-Hei>tylmalonic acid. 1:0675 

Hoxahydrobenzoic acid. 1:0575 

d-Hydnocarpic acid. 1:0634 

Hydrocinnamic acid. 1:0615 

o-Hydroxybenzoic acid. 1:0780 

w-Hydroxybenzoic acid. 1:0825 

p-Hydro^O/benzoic acid. 1:0840 

a-Hydroxyisobutyric acid. 1:0431 

2-Hydroxy-3-naphth()ic acid. 1:0850 

■ p-Hydroxyphenylacetic acid. 1:0500 

Isobutyric acid. 1:1030 

Isobutyric anhydride. 1:1110 

Isocaproic acid. 1:1127 

Isocrotonic acid. 1:1045 


*Por complete alphabetical name index covering all listed names of all numbered compounds in this book see 
the main alphabetical index. 
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Isophthalic add. 1:0900 

iHopropyl-iijcthyl-acotic add. 1:1114 

lac>valt?ric ac id. 1:1050 

Itacoriic? add. 1:0515 

Itaconic anhydddo. 1:0654 

d,/“Lactic acid. 1:0400 

d./-Lactid. 1:0722 

Laurie acid. 1:0605 

Laurie anhydride. 1:0601 

Levuliiii e acid. 1:0405 

Maide acid. 1:0470 

Malfde anhydride. 1:0625 

/-Malic acid. 1:0450 

iVlalonic-acid. 1:0480 

d,/-Mandclic acid. 1:0465 

Margaric. a<‘id. 1:0635 

Mellophanic acid. 1:0555 

Mosaeonic aiad. 1:0548 

Mcthoxyacetict acid. 1:1065 

n-Methoxy])onz«)i(i acid. 1:0685 

m-Mcthoxylienzoie acid. 1:0703 

p-M ethoxy bon zoic acid. 1:0805 

7 -Mcthyl-a-caproic acid. 1:1136 

M ethyl form ate. 1:1000 

a-MethyIhydro(Mnnumic acid. 1:0593 

Methyl hydrojjjcii adipate. 1:0399 

3-Mcthyh)cntunoic acid-1. 1:1125 

M ethyl-//-propyl-a(H*tic acid. 1:1117 

M ucic acid. 1:0845 

Myristi/^ acid. 1:0630 

Myristic anh^'dride. 1:0629 

Naphthalie acid. 1:0890 

Naphthalic anhydride. 1:0891 

of-N aphthoi c acid. 1:0785 

/il-Naphthoic acid. 1:0800 

a-Napht,hylacetic acid. 1:0728 

/3-Naphthylacetic acid. 1:0761 

Oleic acid. 1:0565 

Oxalic acid, anhydrous. 1:0535 

Oxalic acid, dihydratc. 1:0445 

Palmitic acid. 1:0650 

Palmitic anhydride. 1:0651 

PelarKonic acid. 1:0560 

n-Pcntadecylic acid. 1:0620 

Phenolphthalin. 1:0873 

Phenoxyacetic acid. 1:0680 


Phenylacetic acid. 1:0665 

Phenylpropiolic acid. 1:0745 

d,/“Phenylsuc(;inic acid. 1:0790 

n-Phthalic acid. 1:0820 

Phthalic anhydride. 1:0725 

Pinielic acki. 1:0456 

Pipcrcmylic acid. 1:0865 

Prehnitie acid. 1:0553 

Propionic aiad. 1:1025 

Propionic anhydride. 1:1100 

Protocatcchuic acid. 1:0545 

Pyronudlitic acid. 1:0557 

Pyromucic acid. 1:0475 

Pyruvic acid. 1:1040 

Racemic acid. 1:0550 

/S-Resorcylic acid. 1:0843 

Salicyl-O-acetic aci d. 1:0815 

Salicylic acid. 1:0780 

Sebacic acid. 1:0730 

Stearic acid. 1:0660 

Suberic acid. 1:0755 

Succinic acid. 1:0530 

Succinic anhydriili*. 1:0710 

Syringic acid. 1:0830 

d-Tartaric acid. 1:0525 

</,/-I'a rtari c aci d. 1:0550 

r?/c.8o-Tartaric a(‘id. 1:0490 

Tartronic acid. 1:0510 

Tcrephthalic acid. 1:0910 

Tiglic acid. 1:0420 

o-Toluic acid. 1:0690 

w-Toluic acid. 1:0705 

7 >-Toluic acid. 1:0795 

o-(;>-Toluyl) benzoic acid. 1:0750 

Tricarballylic acid. 1:0520 

//“Tridccylic acid. 1:0600 

Trimellitic acid. ^1:0551 

Trimesic acid. . . .. 1:0559 

Trirnethylaceti c acid. 1:0410 

</,/-Tropic acid. 1:0460 

w-Undecylenic acid. 1:0570 

w-Undecylic acid. 1:0573 

w-Valeric acid. 1:1060 

w-Valeric anhydride. 1:1137 

fi-Valerolactone. 1:1139 

Yiuylacetio acid. 1:1042 
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2. Chemical Type Index 

(Names used here are not necessarily same as subject index names) 


I. Purely Aliphatic Acids 

A. Monobasic., saturated 


Formic acid. 1:1005 

Acetic acid. 1:1010 

Propionic acid. 1:10)?5 

n-Buty ric acid. 1:1035 

Isobutyric acid. 1:1030 

n-Valeric acid. 1:1060 

Ethyl-methyl-acetic acid.. 1:1105 

Isovaleric* acid. 1:1050 

Trimethylacetic acid. 1:0410 

n-Caproic acid. 1:1130 

2- Methylpciitanoic acid-1.. 1:1117 

3- Methylx)entanoic acid-1. . 1:11555 

4- Methylpcntanoic acid-1. . 1:1137 

2.2- Dimethylbutanoic acid-1 1:1113 

2.3- Dimethylbutaiioic acid-1 1:1114 

3.3- Dimcthylbutauoio acid-1 1:1113 

2-Ethylbutanoic a(id-l.... 1:1115 

n-Heptanoi c acid. 1:1140 

2-Methylhexanoic acid-1... 1:1134 

4-Methylhexanoic acid-1... 1:1130 

2-Ethylpentanoic a(;id-l.... 1:1133 

n-Caprylic acid. 1:1145 

2-Ethylhexanoic acid-1.... 1:1143 

n-Nonyli c (pelargoni c) aci d. 1:0560 

n-Decanoic acid. 1:0585 

w-Undecylic acid. 1:0573 

Laurie acid. 1:0605 

Tridecylic acid. 1:0600 

Myristic acid. 1:0630 

Pentadecylic acid. 1:0630 

Palmitic acid. 1:0650 

Margaric acid.. 1:0635 

Stearic acid. 1:0660 

B. Monobasic, unsaturated 

Acrylic acid. 1:1030 

a-Crotonic acid itrans) .... 1:0435 

Isocrotonic acid {cis) . 1:1045 

Vinylacetic acid. 1:1043 

a-Methylcrotonic acid {cis) 1:0430 
a-Methylerotouic acid 

{trans) . 1:0613 

n-Undecylenic acid. 1:0570 

Oleic acid {cis) .. 1:0565 

Elaidic acid {trans) . 1:0610 

Erucic acid {cis) . 1:0590 

Brassidic acid (^ran«). 1:0683 


C. Dibasic, saturated 


Oxalic acid, anhydrous. ... 1:0535 

Oxalic acid, dihydrate. 1:0445 

M aloni(^ acid. 1:0480 

7i-Hept3dmalonic acid. 1 ;0675 

Succinite acid. 1:0530 

Cilutaric acid. 1:0440 

Adipic acid. 1:0775 

Pimelic acid. 1:0456 

Suberic acid. 1:0755 

Azelaic acid. 1:0695 

Sebacic acid. 1:0730 

d-Caiiiphori c. 1:0810 

D. Ddmsic, unsaturaled 

Maleic acid (cis) . 1:0470 

Fuiuaric acid {trans) . 1:0895 

Methylmaloie acid {cis) 

(eitraconic). 1; 0435 

Methylfumaric acid {trans) 

(mesaconic). 1:0548 

Itaconic acid. 1:0515 

E. Tribasic, saturated 

Tricarballylic acid. 1:0530 

F. Tribasic, unsaturated 

Aconitic acid. 1:0540 

G. Hydroxy acids 

Glycolic acid. 1:0430 

d,i-Lactic acid. 1:0400 

a-Hydroxyisobutyric acid. 1:0431 

Tartronic acid. 1:0510 

/-Malic acid. 1:0450 

d-Tartaric acid. 1:0535 

Hacemic (d,/-tartaric) acid. 1:0550 

mcso-Tartaric acid. 1:0490 

Mucic acid. 1:0845 

Citric acid, anhydrous. 1:0505 

Citric acid, inonohydrate .. 1:0455 

H. Alkoxy or ether acids 

Methoxyacctic acid. 1:1065 

Ethoxyaoetic acid. 1:1070 

Diglycolic acid. 1:0496 

I. Keto etdds 

Pyruvic acid. 1:1040 
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Levulinic acid. 1:0405 

Acetonedicarboxylic acid.. 1:0485 

J. Eater adda 

Methyl hydrogen adipate.. 1:0399 

Ethyl hydrogen adipate. .. 1:0403 

Benzyl hydrogen succinate. 1:0640 


II. Aryl Substituted Aliphatic Acids 

A. Monobasic, saturated 


Phenylacetic acid. 1:0665 

a-Ethylphenylacetic acid. . 1:0504 

Diphenylacotic acid. 1:0765 

Dibenzylacetic a(!id. 1:0668 

/5-Phenylpropionic arid. . . . 1:0615 

jS-Phenyl-oc-Tiiethyl prc)pi- 

onic acid. 1:0593 

a-Naphthylacctic acid. . . . 1:0738 

/£i-Naphthylacetic arid. 1:0761 

Py roni u ci c ari d. 1:0475 

B. Monobasic, unsaturated 

Cinnamic acid. 1:0735 

Phcnylpropiolic acid. 1:0745 

d-Hydnocarpic arid. 1:0634 

d-Chaulinoogrir acid. 1:0655 

Furanarrylic acid. 1:0760 

C. Dibasic, saturated 

d,Z-PhenyIsu c(unic acid. 1:0790 


III. Aromatic Acids 

A. Monobasic 


Benzoic acid. 1:0715 

Hcxahydrobenzoic acid.... 1:0575 

o-Toluic acid. 1:0690 

m-Toluic acid. 1:0705 

p-Toluic acid. 1:0795 

a-Naphthoic acid. 1:0785 

/3-Naphthoic acid. 1; 0800 

B. Dibasic 

Phthalic acid. 1:0830 

Isophthalic acid. 1:0900 

Terephthalic acid. 1:0910 

Diphenic add. 1:0870 

N aphthalic acid. 1:0890 

C. Tribasic 

Hemimellitic acid (1,2,3). . 1:0538 

Trimellitic acid (1,2,4) .... 1:0551 

Trimesic acid (1,3,5) . 1:0559 


D. Tetrabasic 

Prehnitic acid (1,2,3,4).... 1:0553 

Mellophanic acid (1,2,3,5).. 1:0555 

Pyromellitic acid (1,2,4,5).. 1:0557 

E. Phenolic acids 


o-Hydroxybenzoic acid. ... 1:0780 

w.-Hydroxybenzoic acid . .. 1:0835 

p-Hydroxybenzoic acid. . .. 1:0840 

o-Hydroxyrinnaniie. acid... 1:0835 

p-Hydroxyphenylaeetic 

acid. 1:0500 

2-Hydroxy-3-naphthoic acid 1:0850 

2.4- Dihydroxy benzoic acid 

(jd-resorcylic acid). 1:0843 

3.4- Dihydroxy benzoic acid 

(protocatechuic arid).. .. 1:0545 

3, o-Di rnethoxy-4-hy d roxy- 
benzoic acid (syringic 

acid). 1:0830 

Phenolphthalin. 1:0873 

3,4,5-T rihydroxy benzoic 
acid (gallic). 1:0875 

F. Alkoxy adds 

o-M ethoxy benzoic acid. ... 1:0685 

»n-Methoxyi)enzoic acid. . . 1:0703 

p-M ethoxy benzoic acid 

(anisic). 1:0805 

o-Ethoxybenzoic acid. 1:0571 

m-Ethoxybenzoic arid. 1:0746 

p-Ethoxybenzoic acid. 1:0817 

3.4- M ethyl enedioxy benzoi c 

acid (piperonylic acid). . 1:0865 

3.5- Dimethoxy-4-hydroxy- 
benzoic acid (syringic).. 1:0830 

Phenoxyacetic acid. 1:0680 

o-(yarl>oxyphenoxyaeetic 

acid. 1:0815 

G. Alcohol acids 

d,Z-Q'-Hydroxyphcnylacetic 

acid (mandelic acid). 1:0465 

a-Hydroxydiphenylacetic 

acid (beiizilic acid). 1:0770 

/S-Hydroxy-a-phenylpropi- 

onic acid (tropic). 1:0460 

H. Keto adds 

o-Benzoylbenzoic acid. 1:0730 

o-Benzoylbeuzoic acid, 

monohydrate. 1; 0670 

o-(p-Toluyl) benzoic acid .. 1:0750 

I. Ester adds 

Acetylsalicylic acid. 1:0740 








































GENUS 

IV. Anhydhides 

A. of aliphatic axiids 


Acetic anhydride. 1:1015 

Propionic anhydride. 1:1100 

n-Butyric anhydride*. 1; 11186 

Isobutyric anhydride. ] ; 1110 

w-Valeric anhydride. 1:1137 

7i-Caproic anhydride. 1:1150 

w-Hoptylic anhj^dride. 1:1165 

n-Caprylic anhydride. 1:1175 

?i-Capric anhyd^id^^. 1:0560 

Laurie anhydride. 1:0601 

Myristic anhydride*. 1:0639 

Palmitic anhydride. 1:0651 

[Stearic anhydride. 1:4915] 

Succinic anhydride. 1:0710 

d-Camphoric anhydride. . . 1:0860 

Crotonic anhydri de. 1:1155 

Maleic anhydride. 1:0635 
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Methylmalcic (citraconic) 

anhydride. 1:1135 

Itaconic (methylene suc¬ 
cinic) anhy dride. 1:0654 

B. of aromatic acids 

Benzoic anhydride. 1:0595 

Phthalic anhydride. 1:0735 

Diphenic anhydride. 1:0851 

Naphthalic anhydride. 1:0891 

V. Miscellaneous 

Methyl formate. 1:1000 

Dimethyl oxalate. 1:0415 

Diethyl oxalate. 1:1055 

Gly colid. 1:0667 

d,Z-Lactid. 1:0733 

6-Valerolactonc. 1:1139 

Dehydroacetic acid. 1:0700 


Dimethyldihydror(iHoreinol 1; 0768 
































ORDER I: SUBORDER I: GENUS 3: ACmS 
Division A. Solid acids 

Section 1: “ Soluble ” in 60 parts of cold water 

- FORMIC ACID, anhydrous H.CO.OH CH 2 O 2 Beil. H-S 

M.P. +8.4^ Neut. Eq. 46 Df = 1,22026 /if? = 1.37137 

See 1:1005. Genus 3: Division B: Section 1. B.P. 100.7°. 

1:0399 METHYL HYDROGEN ADIPATE C 7 H 12 O 4 Beil, n-652 

CliaOOC. (CH2)4.C00H 

M.P. +9° (1) Neut. Eq. 160 

C can be distd. only at reduced pressure; e.R., h.p. 178° at 30 mm. (1). 

C with SOCI 2 for () hrs. below 40° gives (81% yieldj 5-carbomethoxy-r(i/-valeryl chloride, 
b.p. 141° at 36 mm. {!). 

® Saponification; hydrolysis with alk. (T 1.51) gives Sap. Equiv. 80, and yields methyl 
ale. (1:()120) and adipic ac. (1:0775), q.v. 

1:9399 (1) Morgan, Walton, J. Chem.. Soc. 1933, 91-92. 

- ACRYLIC ACID, anhydrous CH 2 =CH.COOH C 3 H 4 O 2 Beil, n-397 

M.P. +13.0° Neut. Eq. 72 1.0621 nf? == 1.4224 

See 1:1020. Genus 3: Division B: Section 1. B.P. 140°. 

- PYRUVIC ACID, anhydrous CH 3 .CO.COOH C 3 H 4 O 3 Beil, m-608 

M.P. +13.6° Neut. Eq. 88 DI^ = 1.2668 = 1.43025 

See 1:1040. Genus 3: Division B: Section 1. B.P. 165° si. dec. 

- ISOCROTONIC ACID CH 3 .CH--CH.COOH C 4 H 6 O 2 Beil, n-412 

M.P. 15° Neut. Eq. 86 Df = 1.0265 nf? = 1.4456 

See 1:1045. Genus 3: Division B: Section 1. B.P. 169°. 


- ACETIC ACID, anhydrous CH 3 .COOH C 2 H 4 O 2 Beil, n-96 

M.P. +16.635° Neut. Eq. 60 Df - 1.04926 nf? - 1.36976 

See 1:1010 Genus 3 : Division B: Section 1. B.P. 118.2°. 


1:0400 d,l-LACTIC ACID 

(a-Hydroxypropionic acid) 



Beil, m-268 


OH 

M.P. +16.8° (1) Neut. Eq. 90 (See text.) 

Comml. C is viscous hygroscopic sirup consisting of a mixt. of around 50% C, 30% lactic 
anhydride [Beil. III-282], lactyl-lactic acid [Beil. III-282], and lactid (1:0722), together 
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with water ( 2 ) (3) (4) (5) (32); hence on direct titraUIon gives too high Neut. Eq. [Comml. 
C usually shows a low opt. activity corresponding to a slight excess of which of the two opti¬ 
cal isomers it happens to contain in excess ( 6 ).] [For survey of mfg. of comml. C see (7) ( 8 ) 

m 

[Much confusion exists regarding the optically active forms of lactic acid. That which 
fellows dextrorotation (sarcolaetic acid) should be designated as lactic ac.; when 
pure it has m.p. -f52.8° ( 1 ) ( 10 ) and is metabolized completely by the animal body ( 11 ); 
its salts, however, are laevorotatory. The laevorotatory lactic acid, properly designated 
as d-( ~) lactic acid, has m.p. +52.8° (1), is not metabolized by the body but largely excreted 
as such ( 11 ); its salts are dextrorotatory.] 

C may be purified by fract. distn. at 0.1 mm. followed by fractional crystn. from mixt. of 
equal vols. of diethyl ether + diisopropyl ether ( 12 ) — C is only very slightly volatile with 
steam at 100° (13), but is said to distil with superheated steam. C is misc. with aq. or ale. 
but is only sparingly sol. in dry ether or CHCI 3 and cannot effectively be extracted by them 
from aq. solns. 

C gives with FeCla (T 1.32) the usual charact. yel. color of a-hydroxy acids — C on warm¬ 
ing with I 2 .KI soln. + aq. KOH (T 1.81) yields iodoform. [For study of sensitivity with 
respect to temp, and KOH conen. see (14).] — Warm aq. soln. of C quickly decolorizes dil. 
neutral KMn 04 soln. with effervescence, but when C is dislvd. in excess Na 2 C 03 soln. and 
treated with 1% KMn 04 (T 1.34) no reduction occurs until heated. 

(g) Acetaldehyde formation on heating: Arrange a large tt. with rubber stopper bearing 
25 cm. long gas delivery tube so that latter dips into 2 ml. aq. in a 6 -in. tt. resting in a 
beaker of cold aq. Pla(;c 1 ml. C in reaction tube, insert ebullator tube, and heat nearly 
to dryness over low flame. Test the aq. soln. thus obtd. for acetaldehyde ( 1 : 0100 ) 

<15). 

® Resorcinol-sulfuric acid color test: Several drt>ps of C are treated with 5 ml. 1 % 
aq. resorcinol soln. and allowed to flow slowly onto 5 ml. cone. H 2 SO 4 in a 6 -in. tt. On 
stdg. for 2 min. with gentle rotation red color develops at interface (16) (17). 
[This test distinguishes C from d-tartaric ac. (1:0525) (pale yel.), oxalic ac. (1:0445) 
(green), and citric ac. (1:0455) (colorless) (16).] 

® Phenacyl d,Z-lactate: m.p. 96.0° (18) [cf. T 1.391]. 

® p-BTomophetidicyl d,Mactate: m.p. 112.8° (19) [cf. T 1.391]. 

® ^-lodophenacyl d,Mactate: m.p. 139.8° (19) [cf. T 1.391]. 

® A“Phenylphenacyld,/-lactate: m.p. 145° ( 20 ) [cf. T 1.391]. 

-di/-Lactamide: cryst. from CeHe + ale. (3:1); m.p. 78.5-79.0° cor. (21) [from ethyl 

d,Mactate (1:3303) + NH 3 gas]. 

® d,/-Lactanilide: cryst. from hot aq., m.p. 58.5-59° [from C htd. with aniline 6-7 hrs. 
at 180° (22); also from ethyl d,i-lactatc (1:3303) htd. with 1 mole aniline in s.t. at 
150-160° (22), or from lactid (1:0722) (23)]. 

® d,/-Lacto-A-toluidide: m.p. 107° (24). 

® Quinine d,/-lactate: To a soln. of C is added the equiv. quant, of an ale. soln. of 
quinine (prepd. from sulfate by pptn. with NaOH and extn. with CHCI 3 ) and the mixt. 
evapd. to dryness under dimin. press. The residue is washed once with CCI 4 (to 
remove quinine acetate, propionate, or butyrate), the residual quinine lactate dislvd. 
in ale. free CHCI 3 (leaving any quinine sulfate) and the CHCI 3 soln. evapd. The crude 
salt is then recrystd. from abs. EtOAc or CeHe; m.p, 165.5° dec. (25) (26). [For use 
in detn. of C in presence of acetic, benzoic, citric, malic, or tartaric acids see (26).] 

® 2-(a-Hydroxyethyl)benzimidazole: from C + f mole o-phenylenediamine in 4 N 
HCl, boiled 30-40 min. and neutralized with NH 4 OH (70% yield (27)); pi. from 50% 
ale., m.p. 178-179° (27); 179-180° (28). [The picrateof thisderiv. has m.p. 131° (29).] 
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® 5-Benzylthiuroniumd,Mactate: m.p. 153° cor. (30). 

® Piperazonium l,4-(ii*c/,Mactate: cryst. from cellosolve (60% yield); m.p. 96-96.5° cor. 
(31). 

1:0400 (1) Borsook, Huffman, Liu, J, Bid, Chem. 10!8, 466-457 (1933). (2) Ref. 1, page 
450. (3) Eder, Kutter, Hdv, Chim. Acta 9, 355-364 (1926). (4) Eder, Kutter, Helv, Chim. 

Acta 9, 557-578 (1926). (5) Thurmond, Edgar, Ind. Eng. Chem. 16, 823 *826 (1924). (6) 

Ref. 1, page 449, (7) Smith, Claborn, Ind. Eng. Chem. 32, 692-694 (1940). (8) Smith, 

Claborn, Ind. Eng. Chem., News Ed. 17, 641 (1939). (9) Garrett, Ind. Eng. Chem. 22, 1153- 

1154 (1930). (10) Ward, Lockwood, Tabenkin, Wells, huL Eyig. Chem. 30, 1235 (1938). 

(11) C. F. Cori, G. T. Cori, J. Biol. Chem. 81, 389 (1929). (12) Ref. 1, pages 450-452. 

(13) Hart, Willaman, J. Am. Chem. Soc. 35, 923 (1913). (14) Korenman, Z. anal. Chem. 93, 

341-342 (1933). (15) Mullikcn, Method” I, 39 (1904). (16) Braucr, Chem. Ztg. 44, 494 

(1920).. (17) Ariiy, Dimler, J. Am. Pfairm. Assoc. 18, 459-462 (1929). (18) Rather, Reid, 

J. Am. Chem. Soc. 41, 79 (1919). (19) Judefiiid, Reid, J. Am. Chem. Soc. 42, 1055 (1920). 

(20) Drake, Broriitsky, J. Am. Chem. Soc. 52, 3719 (1930). 

(21) 6oda, Bull. Chem. Soc. Japan 11, 388 (1936). (22) Leipen, Monalsh. 9, 48-49 (1888). 

(23) Bisch()ff, Walden, Ann. 279, 73 (1894). (24) Ref. 23, page 89. (25) Phelps, Palmer, 

J. Am. Chem. Soc. 39, 136-149 (1917). (26) Nelson, J. Assoc. Official Agr. Chem. 9, 331-333 

(1926). (27) Phillips, J. Chem. Soc. 1928, 2395. (28) Bistrzyeki, Przeworski, Ber. 45, 

3487-3488 (1912). (29) Brown. Camplx*!!, J. Clwm. Soc. 1937, 1701. (30) Donleavy, J. Am. 

Chem. Soc. 58,1005 (1936). 

(31) Pollard, Adelson, Bain, J. Am. Chem. Soc. 56, 1759 (1934). (32) Watson, Ind. Eng. 

Chem. 32, 399-401 (1940). 


1:0403 ETHYL HYDROGEN ADIPATE 08111404 Beil. Hi-(277) 

C2H500C.(CH2)4.C00H 

M.P. 28-29° (1) (2) Neut. Eq. 174 

Very hygroscopic cryst. from mixt. of dry ether and hexane — C can be distilled without 
decompn. only at reduced pressure, e.g., b.p. 185° at 35 mm. (3). [On distn. at ord. press, 
b.p. is 285-287° with si. decompn. such that f.p. of distillate is lowered to 23.2° (4).) 

C with SOCI 2 for 6 hrs. below 40° gives 6-carbethoxy-rt-valeryl chloride, b.p. 145° at 35 

mm. (3). 

® Saponification: hydrolysis with alk. (T 1.51) gives Sap. Equiv. 83 and yields ethyl 
alcohol (1:6130) and adipic acid (1:0775), q.v.- 

1:0403 ( 1 ) Nielsen, J. Am. Chem. Soc. 58, 207 (1936). (2) Fourneau, Sabetay, Bull. soc. chim. 

(4) 43, 861 (1928). (3) Morgan, Walton, J. Chem. Soc. 1933, 92. (4) Contzen-Crowet, 

Bull. soc. chim. Belg. 35, 180 (1926). 


1:0405 LEVULINIC ACID CsHgOa Beil, m-672 

(7-Oxo-w-valeric acid; CH 8 .CO.CH 2 .CH 2 .COOH 
jS-acetylpropionic acid) 

M.P. 33° Neut. Eq. 116 

B.P. 245-246° undec. 

Eas. sol. aq., ale., ether — Not volatile with steam (1) — Deliquescent and often met as 
liquid. 

(For prepn. (21-22% yield) from cane sugar 4* HCl see (2); for prepn. from d-glucose + 
cqnc. HCl see (3); for study of prepn. from these and also levulose and starch see (4).] 

C in Na2C08 soln. is imaffected by KMn 04 (T 1.34) — C with I 2 .KI soln. + NaOH 
(T 1,81) gives CHIs immediately in cold. 

C on subjecting to very slow distn. at ord. press, loses aq. and ring closes to yield (5) (6) 
o-angelicalactone [Beil. XVII-252], accompanied by some /S-angelicalactone [Beil. XVII- 
253]. [After 3-4 hrs. slow distn. the lower layer of dist. is separated, dried with KjCOj 
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and fract. distd.; a-angelicalactonc, b.p. 167°, freezes at abt. 0 ° to a solid, m.p. +1S-18.5° 
( 5 ) ( 6 ); the | 8 -angelicalactone has b.p. 2 O 8-209751 and does not solidify even at —17°.] 

C with equal amt. AC 2 O (7) (-fa few drops AcCl ( 8 )) stood overnight at ord. temp, gives 
quant, yield of 7 -acetoxy- 7 -valorolactone (“ acetyllevulinic acid”) [Boil. XVIII-2]; pr. 
from ale., m.p. 78-79° — C on treatment with SOCI 2 ( 8 ) (9) or with 2 moles AcCl ( 10 ) gives 
7 -chloro- 7 -vaIerolactone (‘‘levulyl chloride ”); this product cannot be distd. even under 
reduced press, because of its easy loss of HC?! to give |(9-angelicalactone (above); in its 
rca(!tions, however, it behaves exactly as an acid chloride* (S). 

C on reduction with Na -f EtOH (GO^r yield <11)) ur in ether soln. with H 2 (at 2-3 
atm.) -f Pt 02 cat. (87yield ( 12 )) gives 7 -valcrolactone (1:5080). 

AgA, sol. in 150 pts. aq. at 17"; CaAo and BaA 2 eas. sol. aq.; for other salts see (13). 

- Levulinic acid oxime: m.p, 95-96° (18). 

(g) Levulinic acid phenylhydrazone [Beil. XV-3461: To soln. of 1 drop phenylhydrazine + 
1 drop AcOH in 3 ml. distd. aq. add 2 drops C and reflux 15 min. over low flame. Cool, 
sep. yel. white flocks on point of small filter, wash with 5 ml. cold aq., dry and recryst. 
from 1 ml. hot CbHg. Fine colorless pr., m.p. 108° (14). [This product, on htg. above 
160°, loses 1 mole H 2 O and is converted to l"phenyl-3-methyli)yridazinone-6 [Beil. 
XXIV-62],m.p. 107°(14).] 

® Levulinic acid^-nitrophenyUiydrazone [Beil. XV-481]: m.p. 174-175° (15). 

® Levulinic acid 2,4-dinitrophenylhydrazone : or.-yel. cryst. from AcOH (16) or CHCI3 
(17); m.p. 206° cor. (10); 206.5° (17) [cf. T 1.14]. [This deriv. must be prepd. in aq. 
soln. (not ale.) (17).] 

® /^-Nitrobenzyl levulinate: m.p. 61° (19) [cf. T 1.39]. 

® ^-Bromophenacyl levulinate: m.p. 84° (20) [cf. T 1.391], 

- Levulinamide : m.p. 107-108° dec. [from a-angelicalactone (above) 4- aq. or from 

ethyl levulinate (1:3616) -f cone. ale. NH 3 at 100 ° (21)]. 

- Levulinanilide : cryst. from CrHs or aq.; m.p. 102° (22) [from aniline -f a-angelica- 

lactone (above) or acetyllevulinic ac.” (above) ( 22 )]. [This anilide on further htg. 
with aniline yields levulinanilide-anil, m.p. 145° (22).] 

-Levulin-^-toluidide: cryst. from CeHe or aq.; m.p. 108-109° (22) [prepd. like 

corresponding anilide (above)]. 

1:0405 ( 1 ) Virtanen, Pulkki, J. Am. Chem. Soc. SO, 3145 (1928). (2) McKenzie, Organic Synthe¬ 
ses, Coll. Vol. I, 328 329 (1932), (3) Sah, Ma, J. Am. Chem. Soc. 52, 4880-4881 (1930). 

(4) Thomas, Schuette, J. Am. Chem, Soc. 53, 2324-2328 (1931). (5) von Auwers, Ber. 56, 

1672 (1923). (6) 'VVolff, Ann. 229, 250-258 (1885). (7) Bredt, Ann. 256, 321 (1890). 

(8) Helberger, Ann. 522, 274-275 (1936). (9) Clemo, Ramagc, J. Chem. Soc. 1931,54. (10) Ref. 
7, page 334. 

(11) Schuette, Sah, J. Am, Chem. Soc. 48, 3163-3165 (1926). (12) Schuette, Thomas, 
J, Am. Chem. Soc. 52, 3010-3012 (1930). (13) Proskouriakoff, J. Am. Chem. Soc. 55, 2132- 

2134 (1933). (14) Fischer, Ann. 286, 146-147 (1886). (15) Feist, B&r. 33, 2099 (1900). 

(16) Strain, J. Am. Chem. Soc. 57, 760 (1935). (17) Cowley, Schuette, J. Am. Chem. Soc. 55, 

3465 (1933). (18) Miillcr, Ber. 16, 1617-1618 (1883). (19) Lyons, Reid, J. Am. Chem. 

Soc. 39, 1731-1732 (1917). (20) Judefind, Reid, J. Am. Chem. Soc. 42, 1055 (1920). 

( 21 ) Ref. 6, page 260. (22) Lukes, Prelog, Collection Czechoslov. Chem. Commun. 1, 284-286 

(1929); Chem. Abs. 23, 4193 (1929). 

1:0410 TRIMETHYLACETIC ACID C 6 H 10 O 2 BeR. n-319 

(Pivalic acid) * (CH 3 ) 3 .C.COOH 

M.P. 35.5° Neut. Eq. 103 

B.P. 163-164° 

Ndls., sol. at 20° in 45.5 pts. aq. — Appreciably volatile even at 80°; also volatile with 
steam. 
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[For prepn. (69-70% yield ( 1 )) from ter-butyl MgCl -f CO 2 see ( 1 ) ( 2 ); from pinacolone 
(1:5425) by oxidri. with NaOBr (71-74% yield) see {3).] 

C with PCI5 <4) or PCI 3 {5> or with SOCk (80% yield ( 6 )) gives trimethylacetyl chloride, 
b.p. 107" (7), 70.5~7r250 < 6 ), nfi = 1.4118 ( 6 ). 

AgA sepH. from cone. aq. soln. in anhydrous form; %, Ag — 51.63 (T 1.36); HgA 2 , from 
soln. of NaA -f calcd. amt. Hg (N 03 ) 2 ; white iidls. from CHCI 3 , m.p. 235° ( 8 ). 

® />-Bromophenacyl trimethylacetate: m.p. 76.5° (9); 75-76° (10) [cf. T 1.391). 

® Trimethylacetamide: ndls. from aq., this, from ale.; cryst. from AcOEt by addn. of 
IK^t. ether; m.p. 153-154° ( 11 ) ( 12 ); 155-157° (5) [from NH 4 A on htg. in s.t. at 220 - 
230° ( 12 ), or from trimethylacetyl chloride (above) H- cone. aq. NH 4 OH at 0° ( 5 )]. 

® Trimethylacetanilide [Beil. XIIi-(196)]: m.p. 132-133° (13); 128° cor. (14) (indi¬ 
rectly). 

® Trimethylaceto-/>-toluidide: m.p. 119-120° (13) (indirectly). 

1:0410 (1) Puntarnbekor, Zo(*llner, Organic Syntheses, Call. Vol. I, 510 512 (1032). (2) Clilmari, 

Zoolliier, Rcc. trav. chim. 47, 1061-1062 (1928). (3) Saiidboni, Bousquet, Organic Syntheses, 

Coll. Vol. I, 512 514 (19.32). (4) Butlcrow, Ann, 173, 373 (1874). (5) Whitmore, Langlois, 

,7. Am. Chem. Soc. 54, 3439 (1932). (o) Whitmore, Itec. trav. chini. 57, 565 (1938). (7) Boese- 

keii, Rec. trav. chim. 29, 99 (1910). (8) Kharaseh. Stavely, ,7. Am. Chem. Soc. 45, 2970 (1923). 

(9) Powell, J. Am. Chem. Soc. 53, 1172 (1931). (lO) Ford, Thompson, Marvel, J. Am. Chem. 
Soc. 57, 2621 (1935). 

( 11 ) Magnani, MtrElvain, J. Am. Chem. Soc. 60, 819 (1938). (12) Franchimont, Klobbie, 

Uec. trav. chim. 6, 238 (1887). (13) Lbiderwood, Gale, J. Am. Chem. Soc. 56, 2119 (1934). 

(14) {Schwartz, Johnson, J. Am. Chem. Soc. 53, 1065 (1931). 


COOCH3 

1:0415 DIMETHYL OXALATE [ C 4 H 6 O 4 Beih n-534 

COOCH3 

M.P. 54° Neut. Eq. 118 (see text.) 

B.P. 163.5262 Sap. Eq. 59 

Monoclinic this. — With aq. alk. first ester group hydrolyzes abt. 10,000 times as fast as 
second; hence C titrates (T 1.31) like a monobasic ac. but on total alk. hydrol. (T 1.51) 
gives Sap. Eq. 59. 

100 g. aq. at. 20-25° dis. abt. 6.2 g. C; 100 g. pyridine at 20-25° dis. 4.8 g. C; but 100 g. 
50% aq. pyridine at 20-25° dis. 93.1 g. C (1) — [For m.p.-compn. diagram of system C 
H 2 O see (2).] [For use of ale. solns. of C as demonstration of supersatn. see (3).] 

[For prepn. of C (68-76% yield) from anhydrous oxalic ac. (1:0535) see (4) (5); from 
cryst. oxalic acid (1:0445) see ( 6 ).] 

® Oxamide formation: C in cone. aq. soln. shaken with several vols. cone. aq. NH4OH 
gives immediate ppt. of oxamide. [The m.p. of this product is so high (417° s.t.) that 
it is valueless as a deriv.; other dialkyl oxalates of course give same reaction but less 
rapidly.] 

® Methyl oxamate: from C in ice cold abs. ale. treated with 1 mole cone, aq. NH 4 OH 
at 0 °, and stood overnight at 0 °; after htg. to boiling and filtering hot (to remove 
oxamide) soln. is cooled and prod, recrystd. from MeOH; m.p. 122-123° (5). 

® Oxanilide: from C by htg. with 2 moles aniline, extg. with dil. HCl, recrystg. residue 
from CeHe; m.p. 246°. [The mono-anilide (methyl oxanilate) [Beil. XII-282] forms 
tbls. from ale., ndls. from pet. ether, m.p. 114° (7).] 

® Oxal-di-]>-toluidide: from C on htg. with p-toluidine, as above; cryst. from boilg. 
AcOH or much hot ale.; m.p. 268°. [The mono-p-toluidide (methyl iY-p-tolyloxam- 
ate) [Beil. XII-930], forms cryst. from aJc., m.p. 145°.] 
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1:0415 (1) Dehn, J. Am. Chem. Soc. 39, 1401 (1917). (2) Skruhal, Mona-tah. 38. 25-28 (1917). 

(3) Bowden, J. Chem. Education 7, 827 (1930). (4) Bowden, Organic Syntheaes, 10, 70-72 

I (1930). (5) Sah, C/hien, J. Am. Chem. Soc. 53, 3902 (1931). (6) Kenyon, Organic Synthernes, 

Coll. Vol. 1. 258-260 (1932). (7) Anschutz, Ann. 354,10 (1889). 


1:0420 TIGLIC ACID 

(aW-Methylcrotonic acid; 

(a.s‘-a,/d-dimethylacrylic acid) 

M.P. 64.5-65^ Neut. Eq. 1 00 
B.P. 198.5° cor. 

Pr. or this, with peculiar spicy odor, rather spar. sol. cold aq., more eas. hot aq. — [C is 
cis-stereoisomer of angelic ac. ( 1 ;() 012 ).] [For prepn. of C in 70% yield from methyl¬ 
malonic acid, paraldeliydc, Ac^O -j- AcOH see (1).] 

C in alk. soln. reduces KMn 04 instantly (T 1.34) — C adds Br 2 (T 1.91) but rather slowly. 
tC in CS 2 treated with 1 mole Br 2 in CS 2 , stood 3 days, evapd. yields tiglic acid dibromide 
(a,/3-dibromo-<K-methyl-w^butyric acid), m.p. 80-87° (2) (3).] 

C adds HI yielding tiglic acid hydriodide, m.p. 86.2-86.3° cor. (4). 

C with PCI 3 htd. at 70-80° for 2 hrs. gives (90% yield (5)) tiglyl chloride, b.p. 64°36. 
CaA 2 . 3 H 20 ; Ifts. from aq.; much more sol. hot aq. than in cold (dif. from corresp. salt of 
angelic ac. (1:0612)); much less sol. in cold aq. than Ca angelatc; fairly^eas. sol. in ale. 
(dif. from corresponding salt of angelic ac.). 

(© /^-Nitrobenzyl tiglate: m.p. 63.9° u.c. ( 6 ) [cf. T 1.39]. 

(g) j^Bromophenacyl tiglate: m.p. 67.9° cor. (7) [cf. T 1.391]. 

-Tiglamide; ndls. from CeHe, m.p. 75-76° ( 8 ); 76.5-77° {9>. 

(B Tiglanilide [Beil. XII-259]: cryst. from pet. eth., m.p. 77° (9) [from tiglyl chloride + 
aniline in ether ( 10 )]. 

® Tiglic-^-toluidide: m.p. 70-71.5° (11). 

1:0420 (1) Michael, Ross, J. Am. Chem. Soc. 55, 3692 (1933). (2) Wisliceniis, Ann. 250, 244 

(1888). (3) Pagenstecher, Ann. 195, 122-124 (1879). (4) Young, Dillon, Lucas, J. Am. 

Chem. Soc. 61, 2530-2533 (1929). (5) Barger, Martin, Mitchell, J. Chem. Soc. 1987, 1822. 

(6) Cowles, M.I.T. Thesis. (7) Lund, Langvad, J. Am. Chem. Soc. 54, 4107 (1932). (8) Nas- 

ter, Gavriloff, Bull. soc. chim. Belg. 42, 524 (1933). (9) Seib, Ber. 60,1396 (1927). (10) Blaise, 

Bagard, Ann. chim. (8) 11, 120 (1907). 

(11) Drake, Spies, J. Am. Chem. Soc. 67, 186 (1935). 


CH 3 .C.H CbH 802 Beil, n-430 

CHa.Ii.eOOH 


1:04S5 a-CROTONIC ACID CHr-C—H C 4 H(A! BeU. n-408 

(<rans-Buten- 2 -oic acid- 1 ) jj_ q_COOH 

M.P. 72° Neut. Eq. 86 

B.P. 189° cor. 

Ndls. or pr. from aq., or better from Igr. — Sol. in 12 pts. aq. at 15°; fairly eas. sol. hot 
Igr. but spar. sol. cold Igr. — Volatile with steam. 

[For prepn. from crotonaldehyde (1:0150) by oxidn. with gaseous O 2 or with aq. susp. of 
Aj^H (90-95% yield) see (1); from acetaldehyde -f malonic acid -f pyridine ( 86 % yield 
( 2 ); 55% yield ( 3 )) see ( 2 ) (3).] [For anal, of mixts. of C with isocrotonic ac. (1:1045) see 
latter.] 

For actn. of heat on C see (4) (5). 

0 reduces alk. KMn 04 (T 1.34) or Tollens^ reagt. (T 1 . 11 ) — C adds Bt 2 (T 1,91) [C, 
dislvd. in CS 2 , treated with 1 mole Br 2 in equal vol. CS 2 , mixt. stood in large beaker in sun¬ 
light (the reaction being controlled by cooling as required) and CS 2 evapd. after 24 hrs. 



95 SOLID ACIDS, “SOLUBLE” 1:0435-1:0430 

yields a-crotonic acid dibromide (a,/S-dibromo-7i-butyric acid) [Beil. 11-284], cryst. from 
ether, m.p. 87® (6)]. 

C, fused at 80® and treated with dry HBr gas for 2 hrs., then cooled and resaturated with 
HBr gives only /8-bromo-rtr-butyric ac. [Beil. 11-283], m.p. 17“17.5° (7), 18-19® (8); Neut. 
Eq. 167. [Even under most favorable })eroxidic conditions, such as presence of dibenzoyl 
peroxide or j)erbenzoic ac., only jS-bromo-ri^butyric ac. is formed (8) (9).] 

C with 3.5 pts. PCl 6 ( 10 ), or C with PCI 3 (84% yield { 11 )), or C with SOCI 2 ( 86 % yield 
(12), 80% yield (13)) gives a-crotonyl chloride, b.p. 125®. 

C, htd. with 2 moles aniline 4 hrs. at 180-190°, cooled mass treated with excess HCI and 
poured onto ice gradually yields crystn. HCI salt of /3-anilino-7i-butyranilide [Beil. Xll-558], 
cryst. from acetone, m.p. 212-213° (14) (15). which with aq. Na'iC'Os gives free base, cryst. 
from ale., m.p. 93® (15). [Does not distinguish C from vinylacetic ac. (1:1042), isocrotonic 
ac. (1:1045), since they also give same product on similar treatment; nor from acrylic ac. 
(1:1020) which gives /3-anilinopropionanilide also with m.p. 93°.] 

AgA, curdy ppt. rap. darkening in light; ('aA'i and BaA 2 , eas. sol. aq.; PbA 2 insol. aq. 

® ^-Nitrobenzyl a-crotonate: m.p. 67.4° (16) [cf. T 1.39]. [Requires mixed m.p. with 
C.] 

© ^-Bromophenacyl a-crotonate: m.p. 95-96° (17) [cf. T 1.391], 

- cK-Crotonamide : ndls. from acetone or CeHo, m.p. 159-160° (18) [from crotonyl 

chloride (above) in ether + liquid NH 3 at temp, of solid CO 2 (18) cf. ( 2 ); best sepa¬ 
rated from NH 4 CI by fract. crystn. from aq. ( 2 ); on exposure of acetone soln. for 3 
weeks to u.v. light is partly isornerized to isocrotonamide, m.p. 101 - 102 ® (18)]. 

® a-Crotonanilide [Beil. X11-257]: ndls. from aq., pr. from dil. ale., m.p. 118® (18); 

' 120° (15); 115° (2) (10) [from crotonyl cliloride (above) shaken with aniline -h excess 
aq. 10% NaOH (18) (15)]. [This anilide in CHCI 3 treated with 1 Br 2 gives 100% 
yield a,)S-dibrom(Wi^butyranilide, Ifts. from ale., m.p. 159-160® (19) (10).] 

® a-Crotono-p-toluidide [Beil. XII-925]: cryst. from CeHo, m.p. 132° (20) [from C htd. 
with 1 mole 7 )-toluidine, then vac. distd. (20); if excess yMoluidine is used there also 
results /S-(p-toluidino)-n-butyro-p-toluidide, cryst. from -f pet. ether, m.p. 101®, 
but this is easily separated from the above by its higher b.p. (20).] 

® S-Benzylthiuronium a-crotonate : m.p. 162° cor. (21). 

1:0425 (1) Young, J. Am. Chem. Roc. 54, 2498-2503 (1932). (2) Letch, Linstead, J. Chem. 

Soc. 1932, 454-455. (3) Scheibler, Magasanik, Ber. 48, 1814-1815 (1915). (4) Skau, Saxton, 

J. Am. Chem. Soc, 52, 335-341 (1930). (5) Linstead, Noble, J. Chem.. Soc. 1934, 622. 

(6) Michael, Norton, Am. Chem, J. 2, 12 (1880-1881). (7) Boorman, Linstead, Rydon, J. Chem. 
Soc. 1933, 572. (8) Grimshaw, Guy, Smith, J, Chem. Soc. 1940, 69. (9) Walling, Kharasch, 

Mayo, J. Am. Chem. Soc. 81, 2696 (1939). (lO) Autenrieth, Spiess, Ber. 34, 193 (1901). 

( 11 ) Luniak, Ber. 42, 915 (1909). (12) Fuson, Christ, Whitman, J. Am. Chem. Soc. 58, 

2450 (1936). (13) Staudiiiger, Becker, Herzel, Ber. 49, 1991 (1916). (14) Stoermer, Robert, 

Ber. 55, 1035 (1922). (15) Autenrieth, Pretzell, Ber. 36, 1266-1267 (1903). (16> Cowles, 

M.l.T. Thesis. (17) von Auwers, Ann. 432, 59 (1923). (18) Stoermer, Stockmann, Ber. 47, 

1789-1790 (1914). (19) Autenrieth, Ber. 38, 2546 (1905). (20) Fichtcr, J. prakt. Chem. (2) 

74, 318 (1906). 

(21) Donleavy, J. Am. Chem. Soc. 58, 1005 (1936). 

1:0430 GLYCOLIC ACID CHj.OH C2H408 Befl. m-2S8 

(Hydroxyacetic acid) COOH 

M.P, 78-79® (80®) Neut. Eq. 76 

Cryst. from ether or acetone (1); deliquescent and dif. to crystallize if not pure — Eas. 
sol. aq., ale., ether; not easily extracted from aq. solns. by ether [for distribution coeff. and 
use in sepn. from lactic ac. (1; 0400), malic ac. (1:0450), and citric ac. (1:0505) see (2)]. 
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C on protracted liig. at 100 ° yields glycolic anhydride (a,a'-dihydroxyacetic anhydride), 
powder insol. ether, ale. or cold aq., m.p. 128-130° — C on htg. at 200-240° gives poly- 
glycolid (1:4970), m.p. 220° together with a little diglycolic acid (1:0495), m.p. 148°, 
and polyoxymethylene — C on distn. in vac. gives glycolid ( 1 : 0G67). 

C htd. at 120 ° with 2 moles PClf, gives chloroacetyl chloride. 

C, warmed with 2 pts. AcCl, excess reagt. distd. off and residue recrystd. from CoHs or 
CHCI3 gives acetoxyaceti(! acid, ndls., m.p. 66 ° (3) ( 4 ) — [Note, however, that benzoyloxy- 
acetic acid (glycolit; acid benzoate), m.p. 112° cannot be i)repd. by direct benzoylation (5).] 

(g) ^-Nitrobenzyl glycolate: m.p. 106.8° ( 6 ) |cf. T 1.39]. 

(g) j>-Bromophenacyl glycolate: m.p. 138° (7) [cf. T 1.391]. 

- Glycolamide : cryst. from ale. + EtGAc, m.p. 120 ° ( 8 ) [from ethyl glycolate 

(1:3338) +NH 3 ( 8 )]. 

(g Glycolic anilide [Beil. XII-481]: from C htd. with aniline at 130° (9); cryst. from aq. 
or Cellc,* m.p. 97° (9). 

(g Glycolic ^-toluidide: [Boil. X11-9G0]: from C -f equiv. amt. 7 )“toluidinc, htd. 2-3 hrs. 

at 100°, cooled, recrystd. from aq. (70% 3 deld ( 10 )); rn.p. 143°. 

(g 2-(Hydroxymethyl)benzimidazole: from C + 3 mole o-phenylencdiamine on boilg. 
30-40 min. with 4 N HCl, then neutralized with NH 4 OH (65r{} yield); pi. from 50% 
ale., m.p. 171-172° ( 11 ) ( 12 ). [The picrate of this deriv. forms yel. ndls., m.p. 214° 

(13).] 

(g S-Benzylthiuronium glycolate: m.p. 141° cor. (14); 146-147° (15). 

1:0430 (1) Polstorff, Meyer, Ber. 45, 1909 (1912). (2) Pinnow, Z. Xhiteravch. Lehensm. 37, 

49-52 (1919). (3) Sentor, Ward, J. Chew. Soc, 101, 2538 (1912). (4) Ansnhiitz, Bertram, 

Ber, 36, 407 (1903). (5) Brigl, Griuier, Ber. 65, 045 (1932). ((>) Cowles, M.LT. Thesis, 

(7) Judefiiid, Hcid, J. Am. Chem. Soc. 42, 1055 (1920). (s) Schniuck, Biochem. Z. 147, 193- 

202 (1924). (9) Biso'hoff, Walden, Ann. 279, 49 (1894). (10) Ref. 9, page 03. 

(11) Phillips, J. Chem. Soc. 1928, 2395. (12) Bistrzyeki, Przeworski, Ber. 45, 3488 (1912). 

(13) Brown, Cainpl)cll, .7. Chem. Soc. 1937, 1701. (14) Donlcavy, J. Am. Chem. Soc. 68, 

1005 (1936). (15) Veibel, Lillelund, Bull. soc. chim. (5) 6, 1157 (1938). 

1:0431 a-HYDROXYISOBUTYRIC ACID C 4 H 8 O 3 Beil, m-313 

(Acetonic acid, dimethyl- (CH 3 ) 2 .C(OH).COOH 

glycolic acid) 

M.P. 79° Neut. Eq. 104 

Hygros. pr. — m.p. often lowered by traces of moisture — si. volat. with st. — very sol. 
aq., ale,, ether, hot CeHe — cryst. from jxit. eth. 

0 with FeCls gives intense yel. color (T 1.32) — C grad, reduces NH 40 H/AgN 03 7)r 
KMn 04 — C on oxidn. with CrOs (T 1.72) or fusion with KOH yields acetone (1:5400). 

C on htg. (1) yields 48% acetone (1:5400), 13% methacrylic ac. [Beil. 11-421], and 30% 
tetramethylglycolid [Beil. XIX-155]. 

CaA 2 , BaA 2 , both very sol. aq.; AgA, sol. in 14 pts. cold aq.; ZnA2,2H20 sol. in 160 pts. 
aq. at 15°, aim. insol. abs. ale. 

(g o-Acetoxyisobutyric acid: from C by htg. with excess AC 2 O at 100°; on cooling prod. 

seps. in long ndls., recrystd. from CS 2 , m.p.61°; Neut. Eq. 146 (2). 

(g ^-Nitrobenzyl a-hydroxyisobutyrate: m.p. 80.5° (3) (4) [cf. T 1.39]. [Note that this 
ester depresses m.p. of original C (3).] 

-a-Hydroxyisobutyramide: pi. from acetone, m.p. 98° (indirectly) [very sol. aq.], 

-a-Hydroxyisobutyranilide: tbls. from aq., cryst. from CeHe + ether, m.p. 136° 

( 6 ). 

® a-Hydroxyisobutyro->-toluidide: from C on htg. at 140° with p-toluidine; Ifts. from 
hot aq., m.p. 132-133° (6). 



97 SOLID ACIDS, “SOLUBLE” 1:0431-1:0440 

1:0431 (l) Blaise, Bagard, Ann. chim. (8) 11, 115-116 (1907). (2) Anschutz, Motschmann, 
Ann. 392, 108 (1912). (3) Lyons, Reid, J. Am, Chem. Soc. 39, 1732 (1917). (4) Campbell, 

J. Am. Chem. Soc. 59, 1983 (1937). (6) Bischoff, Walden, Ann, 279, 112 (1894). (6) Tiger- 
stedt, Ber. 25, 2929 (1892). 

1:0435 CITRACONIC ACID CH^-^COOH CsHeO. BeU. n-768 

(Methylmaleic acid) g_ q _COOH 

M.P. 92-93° (1) Neut. Eq. 65 

Thin flat very hygroscopic ndls. from ether -f Igr.; this, from ether + CeHg — Sol. in 
0.42 pts. aq. at 15°; sol. ether, spar. sol. cold CHC'ls; insol. CS 2 , ('eHe, Igr. — C on distn. 
with steam is converted to citraconic anhydride (1:1135), q.v., which is somewhat volatile 
with steam (dif. and sepn. from itaconic ac. (1:0515) and rncsaconic ac. (1:0548) (2)). 
|Forj)repn. of C (94% yield) by actn. of aq. on citraconic anhydride (1:1135) see ( 1 ).] 

C in CHCI 3 4- ether soln. -f- trace Br 2 exposed to light gives (85% yield (3), 67% yield 
(2)) mesaconic ac. (1:0548) — C on evapn. with HCl or HBr or dil. HNO 3 yields mesaconic 
acid (1:0548) — C on long (c.g., 120 hrs.) boilg. with 25% aq. KOPI yields an equilibrium 
rni.xt. contg. 15% C, 69% mesaconic ac. (1:0548), and 16% itaconic acid (1:0515) (4) — 
C in aq. soln. boiled 1 min. with a trace of HgCl -f a little K-iSyOg gives itaconic ac. (1:0515) 
(5). 

C on htg. or on treatment with SOClo ( 6 ) gives citraconic anhydride (1:1135). C htd. 
with PCI 5 gives citraconyl (di )chloride, b.p. 95 i 7.6 (7), 96-9715 (3> which with aq. is 

quant, hydrolyzed to C (3). 

® Di-^nitrobenzyl citraconate: m.p. 70.6° ( 8 ) fcf. T 1.39]. 

® Diphenacyl citraconate: m.p. 108.5° (9) [cf. T 1.391]. 

- Citraconic diamide: cryst. from ale., aq., or boilg. CbH 6 ; browning at 185°, then dec. 

185-191° to NH 3 and citraconimide [Beil. XXI-406], m.p. 109-110° [from dimethyl 
citraconate (1:3686) with cone, aq, NH 4 OH in cold (7) for a week ( 10 )]. [The mono¬ 
amide (citraconamidic acid) has m.p. 125° (see citraconic anhydride 1:1135).] 

- Citraconic dianilide [Beil. Xll-308]: ndls. from ale., m.p. 175.5° (7) |from citraconyl 

(di)chloride + aniline both in ether soln. (7)]. [The monoanilide (citraconanilic acid) 
has m.p. 153° (11).] |iV-Phenylcitraconimide (citraconanil) [Beil. XXI-407] from 
equal moles C 4- aniline htd. at 170° ( 12 ) forms ndls. from aq., m.p. 98-99°.J 

- Citraconic di-^-toluidide: not recorded. [The mono-y^-toluidide (from citraconic 

anhydride (1:1135) -j- 1 mole ;>-toluidine, both in ether (11), is a citron-yel. pdr., m.p. 
170-171°. On boiling with aq. it yields A^-(p-tolyl) citraconimide (citracon-p-tolil) 
[Beil. XXI-407] white ndls. from aq., m.p. 114-115° (11).] 

1:0435 ( 1 ) Shrinor, Ford, Roll, Organic Syntheses 11, 28-29 (1931). (2) Linstead, Mann, J. 
Chem. Soc. 1931, 734. (3) Lutz, Taylor, J. Am. Chem. Soc. 55, 1173 (1933). (4) Ref. 2, 
pages 728, 735. (5) Wieland, Zilg, Ann. 530, 273 (1937). (6) Meyer, Monatsh. 22, 422 

(1901). (7) Strecker, R«r. 15, 1040-1641 (1882). (S) Cowles, M.I.T. Thesis. (9) Rather, 

Reid, J. Arn. Chem. Soc. 41, 80 (1919). (10) van de Straete, Bull. soc. chim. Belg. 44, 317 

(1935). 

(11) Anschutz, Ann. 461, 167-168 (1928), (12) Reissert, Ber. 21, 1368 (1888); Ber. 22, 

2287 (1889). 

1:0440 GLUTARIC ACID HOOC.(CH 2 ) 3 .C(X)H CsHgOi Beil, n-631 
(Propane- 1 ,3-dicarboxylic acid) 

M.P. 98° Neut. Eq. 66 

B.P. 302-304° 

Pr. from aq. or CgHe — 100 ml. aq. soln. at 0° cont. 42.9 g. C; at 60°, 63.9 g. C — C is 
very sol. ale., ether. 
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[For prcpn. from trimethylene (di)cyanide (83-85% yield) (1); 56% yield (2) see (1); 
from diethyl malonate -}- formaldehyde (46-50%) see (3); from cyclopentanone (1:5446) 
( 80 - 85^^1 yield) by oxidn. with HNO 3 + V 2 O 6 see (4).] 

C refluxed several hrs. at 10 mrn. press., then distd. at same press. (5); or C -b 2 moles 
AcCl at 40°, followed by distn. at 15 mm. ( 6 ); or C, htd. with 1 mole PCls at 110 °, the 
POCI 3 distd. off, and residual prod. htd. with a second mole C and finally distd. in vac. (7); 
or C distd. with A (^20 ( 8 ), or C + 2-3 moles SOCI 2 (78% yield (9)) gives monomeric glu- 
taric anhydride [Beil. XVII-4n], hygroscopic ndls. from ether, or from CHCI 3 -f pet. 
ether, ni.p. 56-57°, b.p. 286-288° cor., b.p. 150^. [Tliis glutaric anhydride may be used 
in Friedel-Crafts’ reactions, e.g., with CeHe to prepare 7 -benzoyl-w-butyric ac. (80-85% 
yield ( 10 )).] [For detn. of the anyhdride via reaction with aniline see (11), via titration 
with NaOMe see (12).] 

C treated wath 4.5-5 pts. PCI 5 at 40-50° (13) (14) gives (80-88% yield (13)) ^lutaryl 
(di)chloride, b.p. 216-218° cor., b.p. lOT-lOSjg, = 1.324, nf>“ = 1.4728 (14). [This 
glutaryl (di)chloride may react either in sym. or unsym. form (15).] 

[For sepn. from succinic ac. (1:0530), adipic ac. (1:0775) and pimelic ac. (1:0456) see 
(27).] 

© Di-(^-nitrobenzyl) glutarate: m.p. 69° (16) [cf. T 1.39]. 

® Di-(phenacyl) glutarate: m.p. 104.5° (17) [cf. T 1.391]. 

© Di-(^“bromophenacyl) glutarate: m.p. 136.8° (18) [cf. T 1.391]. 

© Di(^-phenylphenacyl) glutarate: m.p. 152° (19) [cf. T 1.391]. 

- Glutaric diamide: m.p. 175-176° [very sol. aq.; from diethyl glutarate (1:3967) + 

ale. NHs at 100 °]. [The mono-amide (glutaramic acid), from glutaric anhydride 
(above) via treat, with cone. aq. NH4OH, pptn. as silver salt, and isolation via H2S, 
forms cryst. from acetone 4 - ether, m.p. 93-94° ( 8 )]. [C on neutralization with NH4OH 
and evapn. gives (NH 4 ) 2 A, which on fusion at 170-180° ( 20 ) (21) or on dry distn. (22) 
gives good yield of the monomeric cyclic glutarimide [Beil. XXI-382], pi. from ale., 
m.p. 152°.] 

© Glutaric dianilide [Beil. XII-298]: In dry tt. fitted with cork carrying a 25 cm. long 
glass tubing as air condenser, heat 0.1 g. C with 0.4-0.6 ml. aniline at 175-190° for 1 hr. 
Boil wdth 10 ml. 50% ale., cool, filter off ppt. Wash with 2 ml. cold 50% ale., and 
recryst. from 5 ml. boiling strong ale., cooling and shaking if no ppt. apjiears at once. 
Filter, wash with 1 ml. cold ale., dry at 100° (23); white ndls., m.p. 223-224° (24). 
[The mono-anilide (glutaranilic acid) [Beil. XII-297], from glutaric anhydride (above) 
4 - 1 mole aniline at 15° (25), cryst. from aq. in pearly Ifts., m.p. 128° (25).] [A-phenyl- 
glutarimide (glutaranil) [Beil. XXI-383], sometimes obtd. in prepn. of dianilide, or by 
dry distn. of dianilide, can be sublimed; cryst. from ale., m.p. 144-145°.] 

© Glutaric di-^-toluidide: m.p. 218° (24). 

© Piperazonium 1,4-diacid glutarate: from C 4- i mole piperazine hexahydrate 
(77% yield), cryst. from 95% ale., m.p. 152° cor., Neut. Eq. 116.7 (26). 

1:0440 ( 1 ) Marvel, Tuley, Organic Syntheses, Coll. Vol. I, 283-284 (1932). (2) Serwy, Bvll. soc. 

chim. Belg. 4tSt, 485 (1933). (3) Otterbaoher, Organic Syntheses, Coll. Vol. I, 284-286 (1932); 

10, 68-69 (1930). (4) Allen, Ball, Organic Syntheses, 14, 90-91 (1934). (5) Krafft, Noerd- 

linger, Ber. 22, 817 (1889). (6) Mol, Rec. trav. chim. 26, 381 (1907). (7) Voerman, Rec. trav, 

chim. 23, 267 (1904). (8) Jeffery, Vogel, J. Chem. Soc. 1034, 1103. (9) MoMaster, Ahmann, 

J, Am. Chem. Soc. 50, 146 (1928). (10) Somerville, Allen, Organic Syntheses IS, 13 (1933). 

(11) Vies, Rec. trav. chim. 52, 822-823 (1933). (12) Smith, Bryant, J. Am. Chem. Soc. 58, 

2453 (1936). (13) Skraup, Guggenheimer, Ber. 58, 2498 (1926). (14) von Auwers, Schmidt, 
Ber. 46, 479 (1913). (15) Plant, Tomlinson, J. Chem. Soc. 1035, 856. (16) Kelly, Segura, 

J. Am. Chem. Soc. 56, 2497 (1934). (17) Rather, Reid, J. Am. Chem, Soc. 41, 79 (1919). 
(18) Kelly, Kleff, J. Am. Chem. Soc. 54, 4444 (1932). (19) Drake, Sweeney, J. Am. Chem. 

Soc. 54, 2060 (1932). (20) Sakurai, BtUl. Chem. Soc. Japan 13, 483 (1938). 
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{21> Bernheimer, Gazz. chim. ital. 12, 281 282 (1882). (22) Sircar, J. Chem. Soc. 1927, 602 

(23) MulJiken, “ Method ” I, 84 (1904). (24) Barni(;oat, /. Chem. Soc. 1927, 2927-2928. 

(25) Morgan, Walton, J. Chem. Soc. 1932, 279. (26) Pollard, Adelson, Bain, J. Am. Chem. 

Soc. 56, 1759 (1934). (27) Houveault, Bull. s(je. chim. (3) 19, 562-565 (1898). 


COOH 

1:0445 OXALIC ACID, dihydrate J . 2 H 2 O C 2 H 2 O 4 . 2 H 2 O Beil. 0-502 

COOH 

M.P. lOOrbl® Neut. Eq. 63 

Monoclinic prisms, stable in (moist) air but readily losing aq. on htg., or on distn. with 
CCI 4 , toluene, etc., yielding anhydrous oxalic ac. (1.0535). 

Sol. in 10.5 pts. aq. at 15°; moderately sol. ale.; 1(X) pts. abs. ether dis. 1.5 g. C at 25°. 

C (or its salts) htd. with cone. H 2 S ()4 give both CO -H CO 2 , latter detected by leading into 
Ba(OH )2 soln. (dif. from formic ac. (or its salts) which yield only CO) — C decolorizes acid 
KMn ()4 soln. on warming (use in detii. of C or salts and in standardization of KMn 04 
solns.), but alk. KMn<34 (T 1.34) is not reduced. 

C treated with Ac 2 (-) rapidly decomposes with CO 2 -f CO (1). [Formic ac. (1:1005) 
yields only CO, while no gas at all is obtd. with citric, lactic, malic, malonic, succinic, or 
d-tartaric acids (1).] [For use of method with aq. .sol. salts first evap. with 15% HCl and 
use moist residue of C -1- metallic chloride (1). The reaction is markedly catalyzed by 
pyridine (of. anhydrous oxalic ac.) (1:0535).] 

C in acetone soln. treated witli pyridine gives bulky ppt. of pyridine acid oxalate (useful 
for purification of pyridine (2)); addn. of AC 2 O to suspension or to ppt. causes evolution of 
CO + CO 2 (2). 

. Salts: Dif. sol. except those of alkalies and Mg, but many dis. in excess of alkali oxalate 
soln. — CaA most insol. salt, viz., 0.09 m.e. per liter at 20° (insol. in oxalic ac., (NH 4)2 
oxalate, or AcOH, but readily sol. in dil. HCl or HNO.O — Ag 2 A explosive when dry. 
[For study of thermal decomp, .see (9).] Impt. salts fr(‘q. met: (NH4)2A.2H20, Na 2 A, 
K 2 A, KHA (K binoxalatc), KHA.Ii 2 A. 2 H 2 O (K quadroxalate).] 

Neither C nor its salts char on ignition; oxalates of Au, Ag, Pt, Fe, Co, Ni, Cu, give free 
metal; salts of alk. earths and alkalies give carbonate ■+• CO; other salts give metal oxide. 

® Aniline blue formation: C melted with diphenylamine over free flame, cooled, and 
dislvd. in ale., gives blue color (3) [not given by formic, acetic, propionic, succinic, 
glycolic, citric, tartaric, benzoic, phthalic, or tricarballylic acids (3)]. 

® Di-(/^-nitrobenzyl) oxalate: m.p. 294° (4) (but in poor yield) [cf. T 1.391. 

® Di-(^-phenylphenacyl) oxalate: m.p. 165.5° dec. (5) [cf. T 1.391]. 

® Oxanilide: from C on htg. with excess aniline; cryst. from CeHe, m.p. 246°. [The 
monoanilide (oxanilic acid) [Beil. XII-281] has m.p. 149°.] 

® Oxalic di-/>-toluidide : Clamp a 6-in. tt. in an upright position so that it rests in a 
1-cm. hole in an asbestos board laid across an iron ring. Add 0.1 g. C and 0.5-0.7 g. 
p-toluidine and reflux over a small flame for 15 min. so that jMoluidine condenses on 
lower third of tube. Add 10 ml. 50% ale., boil, cool, filter. Wash residue on filter 
with 5 ml. water, transfer to tt., and boil with 10 ml. strong ale. Cool, filter, wash with 
2 ml. ale., dry at 110°, m.p. 268° (6). [The mono-p-toluidide (N-p-tolyloxamic acid) 
[Beil. XII-930], has m.p. 169°.] 

® Di-(S-ben 2 ylthiuronium) oxalate: m.p. 193° cor. (7); 195-196° (8). 

1:0445 ( 1 ) Krause, Ber. S2, 426-432 (1919). (2) Whitford, J. Am. Chem. Soc. 47, 2934-2938 

(1925). (3) Feigl, Frehden, Mikrochemie 18 , 272-276 (1935). (4) Lyman, Reid, J. Am. 
Chem. Soc. 39 , 705 (1917). (5) Drake, Bronitsky, J. Am. Chem. Soc. 53 , 3719 (1930). 

(6) MuUiken, “ Method ” I, 84 (1904). (7) Donlcavy, J. Am. Chem. Soc. 58 , 1005 (1936). 

(8) Veibel, Lillelund, BuU. soc. chim. (5) 5 , 1157 (1938). (9) Macdonald, J. Chem. Soc. 1936 , 
832 - 847 . 
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1:0450 /-MALIC ACID 

(Hydroxysuccinic acid) 


HO—CH.COOH 

H2(1^-C00II 


M.P. 100°-101" (1) Neut. Eq. 67 


C4H6O6 


Beil. 111-419 


Deli(jiicscent ndls. crystg. with difficulty — Soly. in aq. at 26° is 144.8 g. per 100 g. aq., 
very sol. ale. — 100 pts. other at 16° dis. 8.4 pts. C — [DLstril)ution coeff. of C between aq. 
and ether at 15° is abt. 62.4, at 25.5° abt. 70.9 (2).] — C in dil. atj. soln. is slightly laevorota- 
tory l)iit optical rotation diminishes with increasing conen. passing through 0° around 30- 
35%, then becoming dextrorotatory cf. (3). Id,/-Malic a(;id cryst. nion? readily than C and 
is not deliquescent; its m.p. is variously reported from 125-126° to 133°.] [For ra.p.^s of 
mixts. of /-malic + d-malic acids see ( 1 ).] 

C (20-50 mg.) on htg. in a dry tt. at abt. 200° jdelds (4) a fine crystn. sublimate of 
fumaric ac. (1:0895) — C on ])oilg. 24 hrs. with large excess 20 % NaOH yields fumaric acid 
(1:0895). [d,/-Malic ac. on evapn. with 2 moles excess NaOH and htg. residue 3 hrs. at 130° 

gives fumaric ac. in aim. quant, yield (5).] [d,/-Malic ac. on drying at even 75-95° is partly 

transformed to an anhydride ( 6 ).] 

C gives with FeCla (T 1.32) the yel. color characteristic of cr-hydroxy acids — Comml. C 
with L 2 .KI -f aq. alk. (T 1.81) gives CHI 3 reaction (7) — C on treatment with 100% 
H 2 SO 4 evolves CO even at room temp. ( 8 ); on htg. C with ord. cone. H 2 SO 4 CO is evolved 
but much charring and side reaction occurs. 

C is unaffected by 8 OCI 2 at room temp, but C, on htg. with 4 pts. SOCb at 100 ° for 1 hr. 
dissolves; after removal of excess reagt. under reduced press, and pouring resultant oil into 
aq, yields d-chlorosuccinic acid, extd, with ether; cryst. from CgHe -f a little acetone, m.p. 
174° in 30% yield (9). [If htg, with SOCI 2 is prolonged, e.g., to 3| hrs. much racemization 
occurs and m.p. of prod, is low.] 

C treated at 40° with 50% excess of theoretical AcCl ( 10 ) ( 11 ) yields acetyl malic anhy¬ 
dride [Beil. XVIII-81] b.p. 160-162i4, m.p. 53-54°, which on treatment with ice cold aq. 
gives acetyl-/-malic acid, pptd. from AcOEt by CeHe, m.p. on rapid htg. 139-140°, slow 
htg. 135-136° ( 12 ). [The corresp. acetyl d,/-malic ac. has m.p. 129-130° ( 12 )] — C -f 25 - 
pts. BzCl htd. 6 hrs. at 100 ° gives 32% yield benzoyl-/-malic ac., cryst. from aq., m.p. 
162° (13). 

C, in neutral soln. contg. NH4CI, not pptd. by CaCb even on boilg., but on addn. of 1-2 
vols. ale. CaA is pptd. (dif. from oxalic ac. (1:0445), d-tartaric ac. (1:0525), or citric ac. 
(1:0455) — C with Pb (OAc )2 soln, gives voluminous white ppt., fusing to resinous mass on 
boilg. with aq. — C ppts. Ag 2 A (T 1.36); %Ag = 65.04. 

(g) Color reaction with ^-naphthol + H2SO4: To 0.05 g. of finely powdered C in small 
porcelain evapg. dish add 10-15 drops of freshly prepared soln. of 0.1 g. /3-naphthol in 
pure cone. H 2 SO 4 . Place the dish on a boiling-water bath and remove it at 0.5-1 .0 
minute intervals for observation of the rapidly successive color changes. Malic acid 
gives first a greenish-yellow (GY-Y) that rapidly changes to an intense yellow (Y) 
which is quite permanent. Dilution with 4-5 volumes of water gives a yellow- 
orange (14) (15). 

® Di-(^nitrobenzyl) Z-malate: m.p. 124.5° (16) [cf. T 1.39]. [The mono p-nitrobenzyl 
ester has m.p. 87.2° (16).] 

® Di-(phenacyl) Z-malate: m.p. 106° (17) [cf. T 1.391], [For use in presence of acetic 
ac. (1:1010), citric ac. (1:0455), oxalic ac. (1:0445), succinic ac. (1:0530), or d-tar- 
taric ac. (1:0525) see (26).] 

® Di-(^bromopheaacyl) /-malate: m.p. 179° (18) [cf. T 1.391]. 

- Z-Malamide: pr. from aq., m.p. 156-157° (19), 157° (20), 156.5-158° dec. (21) 

[from dimethyl /-malate (1:3992) -f NH 3 in MeOH, 95% yield (22); similarly from 
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diethyl ?-malate (1:4116) (20)]. [The corresp. d,i-nialamide has in,p. 162-163° (1) 
(19).] [For m.p. of mixts. of d-malamide -f ^inalamide see (1).] 

- f>Malanilide [Beil. XII-509]: m.p. 197° [from 1^ moles C htd. with 2 moles aniline 

at 175° (95% yield) {23)). 

- MVlalic di-/>-toluidide [Beil. XIl-967]: ndls. from ale., m.p. 206-207° [from C htd. 

at 150-160° with /Moluidine (24)]. 

-Di-(S-benzylthiuronium) d,/-malate: m.p. 15(1-160° (25). 

1:0450 (l) Timrnorrrmris, Vossolovsky, B%dl. soc. chim. Bdg. 41, 54, 56 (1932). (2) Pinnow, 

Z, amil. Chern. 54, 327-328 (1915). (3) Bancroft, Davis, J. Phys. Chem. 54, 897- 928 (1930). 

(4) Sanchez, Cent. 1927, II, 302. (5) Nelson, J. Assoc. Official Apr. Chem. 9, 379 (1926). 

(6) Morse, J. Am. Chem. Soc. 51, 1276-1279 (1929). (7) Broeksniit, Pharm. WeekhUid 56, 

1047-1052 (1919); Clwm. Ahs. 13, 3113 (1919). (8) Whitford, ./. Am. Chem. Soc. 47, 953- 

968 (1925). (9) McKenzie, Barrow, J. Chem. Soc. 99, 1919 (1911). (10) Anschutz, Ber. 14, 

2791 (1881). 

(11) Anschutz, Bciincrt, Ann. 254, 166 167 (1889). (12) HoIm}>erK, Ber. 60, 2193 (1927). 

(13) Freudenb(Tg, Noe, Ber. 58, 2406 (1925). (14) Mulliken, “ Method " I, 83 (1904). 

(15) EcKriwe, Z. aruil. Chem. 89, 122-123 (1932). (16) Lyrnan, Reid, J. Am. Chem. Soc. 39, 

708 (1917). (17) Rather, Reid, J. Am. Chem. Soc. 41, 79 (1919). (18) Kelly, Kleff, J. Am. 

Chem. Soc. 54, 4444 (1932). (19) FreudenlK'rK, Brauns, Ber. 55, 1352 (1922). (20) McCrac, 

,/. Chem. Soc. 83,1325 (1903). 

(21) McKenzie, Smith, J. Chem. Soc. 121, 1360 (1922). (22) FreudenherK, Ber. 47, 2031 

(1914). (23) Bischoff, NastvoKcl, Ber. 23, 2040 (1890). (24) Ref. 23, page 2045. 

(25) Veibel, Ottung, Bull. soc. chim. (5) 6, 1435 (1939). (26) Rather, Reid, J. Am. Chem. Soc. 

43, 635 (1921). 


1:0455 CITRIC ACID (monohydrate) C 6 H 8 O 7 .H 2 O Beil, m-556 

CH2~C00H 

HO—([:—COOH 

([;Hj-cooh 

M.P. 100° rap. htg. Neut. Eq. 70 

Rhomb, pr. with 1 H 2 O; on stdg. over cone. H 2 SO 4 or on htg. to 130° loses aq. yielding 
anhydrous citric acid (1:0505). Evapn. of boilg. aq. solns. yields anhydrous form which, 
once obtd., seps. as such even on recrystallization from cold aq. ( 1 ) ( 2 ). 

Solubility of C in aq. at 25° is 62.07% (3); 100 g. 90% ale. soln. at 15° con is. 34.6 g. C; 
100 g. abs. ether dis. 9.1 g. C — Distribution-coefficient between aq. and ether at 15° is 
128; at 25.5° is 155 (4) — Solid C (D = 1.542) floats on CCI 4 (5) [dif. from d-tartaric ac. 
(1:0525) (D = 1.594) which sinks (5)]. 

C with FeCL (T 1.32) gives yel. color characteristic of aliphatic hydroxy acids — C does 
not reduce NH 40 H/AgN 03 [dif. from d-tartaric ac. (1:0525)] — C with I 2 + KI -[- NaOH 
(T 1.81) yields CHI .3 ( 6 ) — C in aq. soln. at 80° treated with trace of powd. KMn 04 decolor¬ 
izes latter (owing to formn. of acetonedicarboxylic ac. (1:0485)) and after addn. of NH 4 OH 
readily gives CHI 3 test (T 1.81) — C, warmed with 5-6pts. conc.H 2 S 04 at 80-90°, does not 
char, but evolves CO and gives yel. soln. contg. acetonedicarboxylic ac. (1:0485); on dilut¬ 
ing, making alk. and adding sodium nitroprusside soln. gives blood-red color, changing to 
violet on addn. of AcOH, and finally fading [dif. from oxalic ac. (1:0445), d-tartaric ac. 
(1:0525), or /-malic ac. (1:0450)]. 

[For conversion of C to 37-47% yield of itaconic anhydride (1:0654) by rapid distn. see 
(7); to aconitic ac. (1:0640) in 41-44% yield with cone. H 2 SO 4 see ( 8 ); to acetonedicar¬ 
boxylic ac. (1:0485) in 85-90% yield with fumg. H 2 SO 4 see (9) ( 10 ).] 

Aq. soln. neutd. with Ca(OH )2 soln. remains clear in cold, but ppts. CasA 2 . 4 H 20 on 
boilg.; on cooling in absence of CO 2 ppt. redis. — CaCk gives same ppt. with neut. solns. of 
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alk. citrates only on boiling; ppt. sol. in excess alk. citrate, citric ac,, or AcOH [alk. tartrate 
or oxalate give immed. ppt. with CaCU while malic ac. and neiit. malates do so only on addn. 
of ale.] — Cone. aq. soln. of C or salts, acidified with AcOH, gives no ppt. with 5% KOAc 
soln. [dif. from tartrate]. 

C on treatment with excess Bro-aq. in sunlight (27) or with KBr-KBrOs soln. -f dil. 
H 2 SO 4 gives pentabromoacetone, m.p. 79-80° u.c. but falling to 72-74° on old material 
(28). [Use in quant, detn. of C (29) (30) (31).] 

® Color reaction with /5-naphthol -f cone. H 2 SO 4 : For procedure see under f-malic ac. 
(1:0450). C gives first a pale greenish blue soon turning to blue-green (BG), and 
finally, rather slowly on continued htg., to an impure gnMm of very slight intensity and 
permanence. After dilution with aq. the color is yel.-or. (VO) but much paler than 
that from cither d-tartaric ac. or /-malic ac. ( 11 ). 

® Color reaction with AC 2 O -j- pyridine: C on warming with AC 2 O + pyridine gives 
carmine-red color ( 12 ) [cf. also remarks under corresp. test for aconitic ac. (1:0540)]. 
[Not given by the esters of C (13).] 

® Acetanhydrocitric acid [Beil. XVlII-539]: C (1 g.), after dehydration by cautious 
htg. at 140-150°, is cooled, treated with 4-5 ml. AcCl, and refluxed 2 hrs. (CaCl 2 tube 
in condenser exit). After allowing to stand overnight, ppt. is filtered, washed with 
AcCl, then CeHei m.p. 115-116° (14); 121 ° (15). 

® Tri-(j)-nitrobenzyl) citrate: m.p. 102° (IG) [cf. T 1.39). 

® Tri-(phenacyl) citrate: m.p. 104° (17) (18) [cf. T 1.391]. [Use in sepn. from acetic 
ac. (1:1010) benzoic ac. (1:0715), /-malic ac. (1:0450), oxalic ac. (1:0445), and d-tar- 
taric ac. (1:0525) (19).] 

® Tri-(^bromophenacyl) citrate: m.p. 148.0° ( 20 ) [cf. T 1.391]. 

® Tri-(^-phenylphenacyl) citrate: m.p. 146° (21) [cf. T 1.391]. 

- Citric acid triamide (citramide) [Beil. 1II-569]; cryst. from aq., browning above 200 ° 

and melting 210-215° to a black liq. [from trimethyl citrate (1:2315) in 50-60% yield 
on stdg. with 4-5 pts. cone, aq, NH 4 OH (22)]. 

- Citric acid trianilide (citranilide) [Beil. XII-514]: pr. from ale., m.p. 199° (23), 

192° (24) [from C in 41% yield on htg. with 5/3 pt. aniline at 60-70° for 1 hr., then 
at 100° for 1 hr. and finally at 120-130° for 3-4 hrs. (23)]. [The monoanilide has m.p. 
164°; the dianilide, m.p. 179° (23).] (Citric acid o,/9-anil (citranilic acid) [Beil. 
XXII-374], has m.p. 189° (25); citric acid a,j5-anil-a'-anilide (citranilic anilide) [Beil. 
XXII-375], has m.p. 182°.] 

- Citric acid tri-^-toluidide [Beil. XII-968]: ndls. from ale., m.p. 189° [from C htd. 

with 3 moles p-toluidine at 140-145° for 10 hrs. (26)]. [Citric acid a,/ 8 -(iV‘-p-tolyl) 
imide-a' - 2 >"toluidide [Beil. XXIl-375] forms yel. cryst. from ale. or AcOH, m.p. 205° 
(26).] 

1:0455 ( 1 ) Meyer, Ber. 86, 3601 (1903). ( 2 ) Bennett, Yuill, /. Chem. Soc, 1935, 130. (3) Dal- 
man, J. Am. Chem. Soc. 59,2548 (1937). (4) Pinnow, Z. anal. Chem. 54,323 (1916). ( 6 ) Evr- 

ard, Chem. Abs. 32, 1863 (1938). ( 6 ) Broeksmit, Chem. Aba. 11, 130 (1917). (7) Shriner, 
Ford, Roll, Organic Syntheaea 11, 70-72 (1931). ( 8 ) Bruce, Organic Syntheaea 17,1-3 (1937). 

(9) Adams, Chiles, Rasswcilcr, Organic Syntheaea, CoU. Vol. I, 9-11 (1932). (10) Wiig, J. Am. 
Chem. Soc. 62,4729-4737 (1930). 

( 11 ) Mulliken, “ Method ” I, 83 (1904). ( 12 ) Casares-Lopez, Biochem, Z. 284, 365-366 
(1930); Cerd. 1937,1, 392. (13) Gosares, Cent. 1936, II, 1981. (14) Easterfeld, SeU, J. Chem. 
Soc. 61, 1003-1004 (1892). (16) Klingemann, J. Chem. Soc. 63, 690 (1893). (16) Reid, 

J. Am. Chem. Soc. 39, 131-132 (1917). (17) Rather, Reid, J. Am. Chem. Soc. 41, 80 (1919). 
(IS) Kremers, Hall, J. Biol. Chem. 41, 15 (1920). (19) Rather, Reid, J. Am. Chem. Soc. 43^ 
636 (1921). ( 20 ) Judefind. Reid, J. Am. Chem. Soc. 42,1065 (1920). 

( 21 ) Drake, Bronitsky, J. Am. Chem. Soc. 52,3719 (1930). (22) Behrmann, Hofmann, Ber. 
17,2684 (1884). (23) DiMento, Chem. Aba, 29,740 (1936); Cent. 1935,1, 693. ((24) Curtius, 

J. praki. Chem. ( 2 ) 95, 249 (1917). (26) Nau, Brown, Baily, J. Am. Chem. Soc. 47,2600-2601 
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(1925). (26) Gill, Ber. 19, 2;i52 (1SS6). (27) Ciusa, Picrgallini, Gazz. chim. ital. 45, I, 63 
(1916). (28) Moore, Thomas, ./. Am.. Chem. Soc. 89, 1007 (1917). (29) jKometiani, Z. anal. 
Chem. 86, 3.59-366 (1931). (30) Hartmann, Hillig, J. Assoc, Official Agr. Chem. 10, 264-272 

(1927); 11, 267-266 (1928). (31) Reichard, Z. U'ntersuch. Lebensm. 68, 138-172 (1934). 

1:0456 PIMELIC ACID nOGC.(CH 2 ). 5 .COOH C 7 H 12 O 4 BeU. n-670 
(Peiitan(‘-1,5-dicarb()xyJic acid) 

M.P. 105° Neut. Eq. 80 

MonocHn. ])risTuat. Ibis, from aq. - Sol. in 24 pts. aq. at 20°; eas. sol. ether; sol. ale. or 
liot CoHe — Siibl. without d(V!n. but tiol volat. with steam. 

(l<'or prepri. (50% yield) by redm^tion of salicylic ac. (1:0780) with Na + AmOH see 
( 1 ); ill 649r yield from trimethyletK^ dibromide via malonic ester synthesis see (2).] [For 
sepn. from succinic (1:0.530), glutaric (1:0440); and adipic acids (1:0775) see (3).] 

Dry distn. of CaA yields cyclohexanone (1 :5465) (4) (5). 

C with 15% more than 2 moles SOCI 2 at 30° yields pimelyl (di)chloride, b.p. 137i6 
without decn. ( 6 ) (7). 

C refluxed 4-0 hrs. with 3 pts. AC 2 O, excess reagt. and resultant AcOH distd. off under 
reduced pressure, yields a linear polymeric pimelic a-anhydride, CH 3 .CO.[O.CO.(CH 2 ) 5 .- 
COlx.O.CO.OH.s, sol. in hot Celle from which it is pptd. by addn. of pet. ether as a white 
micro-crystn. pdr., m.p. 53-55° ( 8 ). Jt reacts with aq. to yield C 4 * acetic ac. [When this 
Qf-anbydride is hid. in a molecular still it yields an extremely unstable monomeric pimelic 
/ 8 -anhydride which rapidly changes to another linear polymeric pimelic 7 -anhydride ( 8 ).] 

(© Diphenacyl pimelate: m.p. 72.4° (9) [cf. T 1..391]. 

(g) Di-^-bromophenacyl pimelate: m.p. 130.6° (9) [cf. T 1.391]. 

® Di (^-phenylphenacyl) pimelate: m.p, 145-148° dec. ( 10 ) [T 1.391]. 

- Pimelic diamide: (apparently unknown). 

® Pimelic dianilide [Beil. XIl-299]: cryst. from MeOH -f aq.; m.p. 155-156° ( 6 ) ( 8 ); 
152° (11) (from C on lifg. with 4 pts. aniline for 20 hrs, at 180° ( 12 ); or from pimelyl 
(di)chloride (above) + aniline ( 6 )]. [The monoanilide (piinelanilic acid), cryst. from 
aq., has m.p. 108-109° ( 8 ).] 

® Pimelic di-p-toluidide [Beil. XII]-(424)]: Ifts. from ale., m.p. 206° (11). 

1:0456 (1) Miillcr, MonnM,. 65, 18-20 (193.5). (2) Altman, Rec. trav. chim.. 57, 949-950 (1938). 

(3) Bouvcault, Bull. soc. chim. (3) 19, 662-565 (1898). (4) Wislicenus, Ann. 875, 361 (1893). 

(5) Bacycr, Ann. 278, 100 (1893). (6) Blaise, Koehler, Bull, soc. chim. (4) 5, 687 (1909). 

(7) Skraup, Guggenheimer, Bcr. 58, 2498 (1925). (8) Hill, Carothere, J. Am. Chem. Soc. 55, 

5027-5029 (1933). (9) Kelly, Kleff, J. Am. Chem. Soc. 54, 4444 (1932). (10) Drake, 

Sweeney, J. Am. Chem. Soc. 54, 2060 (1932). 

(11) Bariiicoat,./. Chem. Soc. 1927, 2927 2928. (12) Einhorn, Ehret. Ann.205, 179 (1897). 

1:0460 /-TROPIC ACID 

(jS-Hydroxy-a-phenyl 
propionic acid) 

M.P. 117-118° Neut. Eq. 166 

Ndls. from hot cone. aq. soln.; on evapn. seps. in this. — Very sol. hot aq.; 100 pts. aq. 
at 20° dis. 1.98 g. C — Sol. ale., ether; spar. sol. cold CeHe, insol. CS 2 or pet. — Not volatile 
with steam. 

C refluxed 40 min. with 6 pts. 50% aq. KOH, soln. extd. with ether, acidified with HCl, 
and again ether extracted yields on evapn. of ether 50% yield (1) of atropic acid 
CeHfr.C(: CH 2 ) (COOH) [Beil. IX-610], Ifts. from ale., sol. in 790 pts. cold aq., m.p. 107°. 


H C 9 H 10 O 3 Beil, X-261 

<( )>-C—CH 2 OH 

ioOH 
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C, refluxed with 7 pts. SOCI 2 , excess rcagt. distilled off, residual oil dislvd. in CeHe and 
shaken first with ice water and then very dil. aq. K 2 C ()3 (to split intermediate sulfite ester), 
dried with CaClo, and CgHe distd, gives 78% yield of a yellow oily ri,/-tropoyl chloride. On 
distn. (even under reduced pressure) this splits out aq. and yields atropoyl chloride 
[Beil. IX-61()] in distillate and atropic acid, in.p. 107°, in residue (2). 

C warmed with 3 pts. PCI5 and poured into ice aq. yields /S-chloro-a-phenylpropionic 
acid; pr. from hot aq., m.p. 88.5° (3). [On boilg. with aq. NaoCOa this product can be 
converted back to tropic ac. in 70% yield (4).] 

C allowed to stand with equal w^t. AcC^l (5) or warmed at 80° for 2 hrs. with AC 2 O, poured 
into aq. (6) gives /3-acetoxy-a-phenylpropionic acid (acetyl d,/-tropic ac.), m.p. 88-90° (5), 
80° (6). 

[For resolution of C via quinine salts see (7).] 

1:0460 (1) Baker, Eceles, J. Chem-. Soc. 19!37, 2128-2129. (2) Wolffonstein, Mamlock, Ber. 41, 

727 (1908). ( 3 ) Ladenburg, A7in. 5817, 77 (1883). (4) McKenzie, Wood, J. Chem. Soc. 115, 

836-837 (1919). (5) Ref. 2, page 730. (6) Hesse, J. prakt. Chem. (2) 64, 287-288 (1901). 

(7) McKenzie, Wood, J. Chem. Soc. 115, 838- 840 (1919). 


1:0465 


</,f-MANDELIC ACID 

(Phenylglycolic acid; 
a-hydroxyphenylacetic acid) 


H 

<^3-A-o 


"GOH 


OH 


CgHgOs 


BeU. X-197 


M.P. 118® Neut Eq. 153 

Cryst. from aq., ether or CoHe 4- acetone (90:10) — 100 pts. aq. at 20° dis. 15.97 g. C — 
C is very sol. in ale. or ether — [For prepn. (50-52% yield) from benzaldehyde (1:0195) via 
NaHSO .3 cpd, + NaCN, followed by hydrolysis see (1).] [For resolution of C with ( —) 
natural ephedrine see (2) (3) (4); with (+) ephedrine see (3) (4); m.p. of either d- or /-man- 
delic acid is 133°.] 

C with FeCls (T 1.32) gives yel. color of a-hydroxy acids — C, on distn. at ord. press, or on 
distn. with Mn 02 + aq. gives odor of benzaldehyde; on oxidn. with aq. KMn 04 gives 
benzoic ac. (1:0715) — C on w^arming with cone. H 2 SO 4 yields CO. 

C -|- 2.5 pts. PClr, htd. 4 hrs, at 100°, resultant POCI3 distd. off at reduced press., residual 
oil htd. 1 hr. at 140°, then distd. gives (50% yield (5)) phenylchloroacetyl chloride [Beil. 
IX-450], b.p. 110 °i 4 (6), which on stdg. with cold aq. gives (100% yield (5)) ri,/-phenyl- 
chloroacetic acid, m.p. 78° — C htd. with 2 pts. SOCI2 for 7 hrs. yields mainly benzal 
(di)chloride + some phenylchloroacetyl chloride (7). [For study of mechanism see (8).] ’’ 

C 4- 3 moles AcCl reacts spontaneously with evol. of ht.; after soln. has occurred excess 
AcCl is distd. off and on stdg. 1 or 2 days the residual oil cryst. to 97-99% yield (9) of 
acetylmandelic acid [Beil. X-202], anhydrous cryst. from CgHe (or from CHCI 3 by pptn. 
with pet. ether (10)), m.p. 79-80° (9) [from aq. c/,/-acetylmandelic ac. cryst. with 1 H 2 O, 
m.p. 38-39°, lost in vac. or on htg.]. 

C gives AgA in T 1.36 — MgA 2 , CaA 2 both spar. sol. aq. — BaA 2 , sol. in 12 pts. aq. at 24°. 
[For extensive study of cpds. of C with its own metallic salts see (11) (12).] 

C -f MeOH 4* cone. H 2 SO 1 yields methyl d,/-mandelate (1:2166), cryst, from mixt. of 
Igr. 4* CeHe, m.p. 54°, changing on stdg. to 57° (13) — C -f EtOH -f- cone. H 2 SO 4 gives 
ethyl d,/-mandelate (1:2049), m.p. 29° (13). 


(© ^Nitrobenzyl £f,l-mandelate; m.p. 123-124° (14) [cf. T 1.39]. 

(g) Phenacyi d>/-mandelate: m.p. 85° (15) [cf. T 1.391], 

® d,f-Mandelamide: tbls. from abs. ale. or CeHe; m.p. 132° (16) 133-134° cor. (17) 
[from C via condensation with acetone 4- H 2 SO 4 and reaction of this intermediate 
(m.p. 47.5-48.0° (19)) with liq. NH 3 ; 62% yield (16); or from methyl d,/-mande]at6 
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(1:2166) in EtOH, said, with NH3 first at ord. temp., then at 0°; on stdg. 3 days prod, 
seps. in 80% yield (18)] [/-mandelamide (from methyl (20) or ethyl (21) i-raandelate as 
above); cryst. from CoHb, m.p. 122-122,5° (18) (22)). 

® d,f-Mandelanilide [Beil. XII-503]: from C + 1 mole aniline htd. at 180-190°; 75% 
yield (23); Ifts. from ale., m.p. 151-152°. 

® d,/-Mandelo>^-toluidide [Beil. XII-966]: from C -f 1 mole p-toluidine at 180-190° 
(24); Ifts. from ale., m.p. 172°. 

® 2-(a-Hydroxybenzyl)benzimidazole: from C 4- 3 mole o-phenylenediamine in 
4 N HCl boiled 30-40 min. and neutralized with NH4OH (50% yield (25)); pi. from 
50% ale., m.p. 202-203° (25), 200.5-201.5° (26). [The picrate of this base has m.p. 
209° (27).] 

® S-Benzylthiuronium d,2-mandelate: m.p. 166° cor. (28); 164-165° (29). 

1:0465 ( 1 ) Corson, Dodge, Harris, Yoaw, Organic SyntheHfs, Coll. Vol. I, 329-333 (1932). 
(2) Roger, J. Ckcm. Soc. 1935, 1544. (3) Skita, Keil, Meiru^r, Ber. 66, 979 (1933). 

(4) Manske, Johnson, J. Am,. Chem. Hoc. 51, 1908 (1929). (5) Bischoff, Walden, Ann. 279, 

122 (1894). (G) Staudinger, Bcr. 44, 536 (1911). (7) McKenzie, Barrow, ./. Chem. Soc. 99, 

1916 (1911). (8) Carre, Lihermann, Compt. rend. 200, 1215-1217 (1935). (9) Thayer, 

Organic Synthcaea, Cull. Vol. 1,12 (1932). (lO) Ansnhiitz, Bocker, A7in. 368, 57 (1909). 

( 11 ) Ross, Morrison, ,/. Chem. Soc. 1933, 1016-1022. (12) Ross, Morrison, J. Chem. Soc. 

1936, 867-872. (13) Findlay, Turner, ./. Chem. Soc. 87, 752-753 (1905). (14) (\)wles, 

M.LT. Theds. (15) Rather, Reid, J. Am. Chem. Soc. 41, 80 (1919). (16) Audrieth, Sveda, 

Organic Syntheses. 20, 62-64 (1940). (17) Oeda, Bvll. Chem. Soc. Japan 11, 388 (1936). 

(18) McKenzie, Wren, J. Chem. Soc. 93, 311-313 (1908). (19) WTlstatter, Konigsberger, 

Ber. 56, 2108-2109 (1923). (20) Frcudenberg, Markert, Ber. 58, 1759 (1925). 

(21) McKenzie, Smith, J. Chem. Soc. 121, 1353 (1922). (22) Freudenberg, Todd, Seidler, 

Ann. 501, 210-211 (1933). (23) Ref. 5, page 123. (21) Ref. 5, page 126. (25) Phillips, 

J. Chem. Soc. 1928, 2395. (26) Bistrzyeki, Przeworski, Bcr. 42, 3487 (1912). (27) Brown, 
Campbell, J. Chem. Soc. 1937, 1701. (28) Donleavy, J. Am. Chem. Soc. 58, 1005 (1936). 
(29) Veibel, Lillclund, Bull. soc. chim. (5) 5, 1157 (1938). 


1:0470 MALEIC ACID H—^COOH C4H4O4 BeU. n-748 

(Toxihc Acid) H—C—COOH 

M.P. IST" Neut. Eq. 58 

(130°) see text 

Monoclin. pr. — Pure C melts at 137-138°; such material can be obtd. by soln. of maleic 
anhydride (1:0625) in aq. and evapn. in vacuo. On fusion, however, some isomerization 
occurs and the ordinary form melts at 130° due to abt. 3% content of fumaric ac. (1:0895) 
(1). [For anal, of mixts, of C -1- fumaric ac. (1:0895) see (1).] 

Soly. of C at 25°: 78.8 g. per 100 g. aq.; 8.2 g. per 100 g. ether (2) — Soly. of C at 30°: 
69.9 g. per 100 g. 95% ale. (2). [For study of .soly., spec. grav. and refractive index of 
system C + aq. sec (3).] 

C on htg. in vac. above 100° (2), or C distilled with xylene or tetracliloroethane, followed 
by distn. of residue (4) or C refluxed 1 hr. with AC2O and reagt. -f* AcOH distd. in stream of 
dry air at reduced press. (1) gives maleic anhydride (1:0625). 

C decolorizes Br2-aq. only slowly and on warming and does not add Br2 in CCI4. C in 
satd. aq. soln. + trace of Br2 exposed to direct sunlight or brilliant electric light rapidly 
isomerizes to fumaric ac. (1:0895) which is much less sol. and ppts. — C in aq. -h trace 
^gCl -h trace K2S2O8 gives quant, yield fumaric ac. (25). 

C dissolved in aq. Na2C03 reduces KMn04 (T 1.34) [dif. from malonic ac. (1:0480)]. 

C dissolves readily in SOCI2 and on cooling yields maleic anhydride (1:0625) (5) (6); 
with PCU, however, C gives maleyl (di)chloride, b.p. 72-73°i6 (7), 66°2 (8) in small yidd, 
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accompanied by furaaryl (di)chloride and other products. [Maleyl (di)chloride appears to 
react in unsyrametrical form [Beil. XVlIi-(138)].] 

Ag 2 A; BaA.H'iO; PbA; all insol. cold aq.; CaA.5H20, eas. sol. aq.; insol. ale. 

® Di-(j^nitrobenzyl) maleate: m.p. 89.3° (9); 91° cor. (10) [cf. T 1.39]. 

® Di.(phenacyl) maleate: m.p. 128-129° cor. (10); 126° (11); 119° (12) [cf. T 1.391]. 
[for purification details see (10)]. 

® Di-(^phenylphenacyl) maleate: m.p. 168° (13) [cf. T 1.391]. 

- Maleic diamide: cryst. from MeOH, m.p. 181° (14); 180° (15) [from dimethyl 

maleate (1:3606) -f 3.1 pts. aq. NH4OH (satd. at 10°) in cold and dark for i hr., 
finally cooled to —5°; yield 24% together with 4-,5^7, fuinaric diamide (14)]. [Tliis 
maleic diamide htd. in vac. with ZnCl-i gives sublimate of maleimide [Beil. XXI-399], 
cryst. from CeHe, m.p. 93° (16).] [Maleic acid monoaniido (maleamic acid), from 
maleic anhydride (1:0625) + NH3 in CeUg (17) (IS) forms cryst. from aq., m.p. 172- 
173° (17) (18).] 

- Maleic dianilide [Beil. XIl-306]: Ifts. or pr. from MeOH or EtOH, m.p. 187° (19). 

[Maleic acid monoanilide (maleanilic acid), from maleic anhydride -f 1 mole aniline 
in dry ether (21), also forms yel. pr. from ale., m.p. 187 ’.] [Maloanil (A-phenyl- 
maleimide) [Beil. XXI-400] forms yel. ndls. from CcHf, + Igr., m.p. 9(>"91°.] 

® Phenylaspartanil [Beil. XXII-529]: Place 0.1 g. C -j- 0.2 ml. aniline in a 6-in. tt. 
bearing 10 cm. air conden.ser and reflux 1 hr. at 190-200°. Recryst. from 15 ml. boilg. 
ale.; cool, filter, and wash with 2 ml. cold ale. Recryst. from 10 ml. boilg. ale. and dry 
at 110°; white cryst., m.p. 210-211° (20) (21). 

- Maleic di-p-toluidide [Beil. XIl-937]: cryst. from ether, m.p. 142° (indirectly). 

[The mono-p-toluidide (A- 7 >tolylmaleamic acid), prepd. from maleic anhydride -f- 1 
mole p-toluidine in CHCI3 (1), forms cryst. from CHCI3, m.p. 195° dec. (1), 201° (22).] 
® S-benzylthiuronium hydrogen maleate: m.p. 163° cor. (23); 173-174° dec. (24). 

1:0470 (1) Hurd, Roe. Williams. J. Org. Chem. 2, 314-318 (1937). (2) Weiss. Downs, J. Am. 

Chem. tioc. 45, 1003-1008 (1923). (3) Lange, Sinks, J. Am. Chem. Soc. 52, 2602-2604 (1930). 

(4) Mason, J. Chem. Soc. 1030, 700-701. (5) Meyer, MonaUh. 22. 421 (1901). (6) McMaster, 

Ahmann, J. Am. Chem. Soc. 50, 147 (1928). (7) Ott, Ann. 392, 246, 272 (1912). (8) Lutz, J. 

Am. Chem. Soc. 52, 3436 (1930). (9) Lyman, Reid, J. Am. Chem.. Soc. 39, 708 (1917). 

(10) van Duin, Rec. trav. chim. 47, 734 (1928). 

(11) Rather, Reid, J. Am. Chem. Soc. 43, 633 (1921). (12) Rather, Reid, J. Am. Chem. Soc. 

41, 80 (1919). (13) Drake, Bronitsky, J. Am. Chem. Soc. 52, 3719 (1930). (14) DeWolf, 

Van de Straete, Buil. soc. chim. Bclg. 44, 293-294 (1935). (15) Rinkes, Rec. trav. chim. 46, 
272 (1927). (16) Rinkes, Rec. trav. chim. 48, 961 (1929). (17) Rinkes, Rec. trav. chim. 45, 
821 (1926). (18) Jennen, Cent. 1937, I, 2956. (19) Anschutz, Arm. 250, 141 (1890). 

(20) Mulliken, “ Method ” I, 45 (1904). 

(21) Tingle, Bates, J. Am. Chem. Soc. 31, 1239 (1909). (22) Dunlap, Phelps, Am. Chem. J. 
10, 494 (1897). (23) Donleavy, J. Am. Chem. Soc. 58, 1005 (1936). (24) Veibel, LiUclund, 

BtUl. soc. chim. (5) 5, 1157 (1938). (25) Wieland, Zilg, Ann. 530, 272-273 (1937). 

1:0476 PYROMUCIC ACID HC - CH C 6 H 4 O 8 Bea.XVin-a78 

(Furoicacid; (UcOOH 

furan-2-carboxylic ^ 

acid) O 

M.P. 133-134° Neut. Eq, 112 
B.P. 230-232° 

Lfts. from hot aq.j ndls. by sublimation — Sublimes even at 100° and very readily at 
reduced pressure — 6 is sol. in 28 pts. aq. at 15° and in 4 pts. at 100°; eas. sol. alc,, ether. 
[For use as acidimetric standard .sec (1).) 
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[For prepn. from furfural (1:0185) by oxidn. with alk. KMn 04 (80% yield) see (2), by 
oxidn. with K 2 Cr 207 -f H 2 SO 4 (75% yield) see (3); via Cannizzaro reaction -f aq. NaOH 
see (4); via Cannizzaro react, using MeOH -f NaOH see (5).] 

C dislvd. in Na 2 C 03 reduces KMn 04 (T 1.34) — C with aq. FeCL (T 1.41) gives a red.- 
yel ppt. — C in CHCI 3 or CCi 4 4 - Br 2 yields 40-45% 5-bromofuroic acid, cryst. from hot 
aq., m.p. 186® ( 6 ). 

C on htg. at 200-205°^ loses CO2 and gives (72-78% yield (7)) furan (1:8015), b.p. 31®. 
[This decarboxylation is much facilitated by use of catalysts, such as CUSO 4 , CuO, 
or quinoline: see ( 8 ) ( 2 ).] [For influence of substitution on ease of decarboxylation see (9).] 
C with excess PCls in dry CHCI3 under specified conditions (aim. quant, yield ( 10 )), 
or C refluxed 2 hrs. with PCI3 (77% yield (13)), or C refluxed 1 § hrs. with 5 pts. SOCI2 
yield (11)), or C refluxed with li moles SOf^L in CeHe (89.5% yield ( 12 )) gives furoyl 
chloride, b.p. 173®. 

C boiled for 8 hrs. with 2 pts. AC 2 O in 2-3 pts. toluene (14), or furoyl chloride (above) 
dissolved in ether and treated with pyridine, then with aq. (15) gives furoic anhydride, cryst. 
from ale. or pet. ether, m.p. 73®, [For quant, detn. of this anhydride via NaOMe titration 
see (16).] 

® Pyrrole formation: Pine splinter, soaked in cone. HCl and held in vapor evolved on 
htg. dry NPL salt of C, becomes deep red (from pyrrole forrnn.). 

® Isatin color reaction: C, dislvd. in cone. H 2 SO 4 , warmed with trace of isatin, turns 
violet-blue (16A). [Also shown by ethyl furoate (1:2082) and by dehydromucic ac. and 
its ester (16A).] 

® ^-Nitrobenzyl furoate: m.p. 133.5® (17) [cf. T 1.39]. 

® ^-Bromophenacyl furoate: m.p. 138.5® (18) [cf. T 1.391]. 

-Furoamide [Beil. XVllI-2761: m.p. 142-143® [from furoyl chloride 4 - dry NH3 in 

*ether (19) or from methyl furoate (1:3452) ( 20 ) or ethyl furoate (1:2082) (21) on 
htg. with cone. aq. NH 4 OH in s.t.]. 

- Furoanilide (Beil. XVII1-277]: cryst. from ether, ale. or CeHe, m.p. 123.5® [from 

C on htg. with excess aniline ( 22 ), or from furoyl chloride 4 ~ aniline -p aq. KOH 
(100% yield) (23)]. 

-Furo-^-toluidide [Beil, XVlIl-277]: pr. from ale., m.p. 107.5® [from furoyl chloride 

in ether -p p-toluidine in pyridine (23)]. 

® 5-BenzyltUuronium furoate: m.p. 211-212® (24). 

1:0475 (1) H. B. Kellog, A. M. Kellog, Ind. Eng, Chem,, Anal Ed. 6, 251 252 (1934). (2) Wag¬ 
ner, Simons, J. Chem. Education 13, 270 (1936), (3) Hurd, Garrett, Osborne, J. Am, Chem. 

Soc. 55, 1084 (1933). (4) Wilson, Organic Syntheses, CoU. VoL I, 270-274 (1932). (5) Gilman, 

Selby, Iowa State CoU. J. Sci. 5, 15-18 (1930); Chem. 35, 42(i3 (1931). (6) Whittaker, 

Rec. trav. chini. 52, 352-356 (1933). (7) Wilson, Organic Syntheses, Coll. Vol. I, 269-270 (1932). 

(8) Gilman, Louisinian, Rec. trav. chim. 52, 156-159 (1933). (9) Gilman, Janner, Bradley, 

Iowa State Coll. J. Sci. 7, 429-431 (1933) ; Chem. Abs. 28, 763 (1934). (10) Frankland, Aston, 

J. Chem. Soc. 79, 516-517 (1901). 

(11) Gelissen, van Boon, Rec. trav. chim. 43, 361 (1924). (12) Hartmann, Dicrkey, Ind. Eng. 
Chem.. 24, 151-152 (1932). (13) Roichstein, Morsman, Helv. Chim. Acta 17, 1122 (1034). 

(14) Katsnerson, Gol’dfarb, Chem. Abs. 31, 3491 (1937); Cent. 1937,1,3806. (15) Baum, 

Ber. 34, 2505 (1901). (16) Smith, Bryant, J. Am. Chem. Soc. 58, 2453 (1936). (16A) Yoder, 

Tollens, Ber. 34, 3460-3461 (1901). (17) Lyons, Reid, J. Am. Chem. Soc. 39, 1732 (1917). 

(18) Judeflnd, Reid, J. Am. Chem. Soc. 42, 1055 (1920). (19) Ciamician, Dennstedt, Oazz. 
chim. ital. 11, 293-294 (1881). (20) FreuncUer, Bull. soc. chim. (3) 17, 422 (1897). 

(21) Schwanert, Ann. 116, 282 (1860). (22) Schiff, Ann. 239, 367 (1887). (23) Baum, Ber. 
37, 2964 (1904). (24) Veibel, Ottung, BuU. soc. chim. (5) 6, 1435 (1939). 
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1:0480 MALONIC ACID HOOC.CH 2 .COOH C 8 H 4 O 4 BeU. 0-566 

(Methanedicarboxylic acid) 

M.P. Neut. Eq. 53 

(134.8-134.9" cor. (1)) 

Colorless cryst. — 100 g. aq. at 15" dis. 139 g. C; 100 g. satd. ale. soln. at 19® conts. 40 g. 
C; 100 g. abs. ether soln. at 15" eonis. 8 g. C. 

[For prepn. in 77-82% yield from chloroacetic ac. -|- NaCN via intermediate sepn. of 
CjlA, see { 2 ).] 

C on htg. above m.p. (T 1.33) dec()mi>oscs into CO 2 and acetic ac. ( 1 : 1010 ). [For study 
of relation of m.p.^s and decn. temps, for C and substituted malonic acids sec (3) (4).] 

C with PCls ( 68 % yield (5)), or C with 3 pts. SOCI 2 for 2 days at 40", then 6 hrs. at 60" 
followed by vac. distn. (70% yield (7); 60% yield ( 6 )) gives malonyl (di)chloride, b.p. 
5826, - 1.454; == 1.45973 ( 8 ). 

AgisA, stable cryst. p)pt.; CaA. 2 H 20 ; BaA. 2 H 20 ; PbA; all insol. aq. 

(g) Color reaction with acetic anhydride: In a 6 -in. tt. boil 1-2 eg. C with 3 ml. AC 2 O for 
3 min.; then dilute with 3 ml. AcOH. C gives a yel.-red soln. with greenish-yel. 
fluorescence [dif. from furoic ac. (1:0475)] (9). 

® Di-/il-nitrobenzyl malonate: m.p. 85.5" ( 10 ) [cf. T 1.39]. 

® Di-(j>-phenylphenacyl) malonate: m.p. 175" (11) [cf. T 1.391]. 

- Malonic(di)amide: ndls. from aq. ale., m.p. 170° (13) [from dimethyl malonate 

(1:3457) or diethyl malonate (1:3581) with aq. NH 4 OH, followed by evapn.]. [The 
monoamide (malonamic a<ud), has m.p. 106-110" ( 12 ).] 

- Malonic dianilide [Beil. XI1-293]: ndls. from ale., m.p. 227-228" (14); 224° (15); 

225" (16) [from diethyl malonate (1:3581) 4- aniline htd. 5 hrs. at 120" (17), or at b.p. 
(81% yield (16))]. [The mono-anilide (malonanilic acid) [Beil. XlI-293] has m.p. 
132", smoothly decomposing into CO 2 and acetanilide (18).] [Malonanil has m.p. 249" 
u.c. (19).] 

- Malonic di-p-toluidide [Beil. XlI-933]: ndls. from ale., m.p. 252-253" ( 20 ); 247" 

(15) [from diethyl malonate htd. with p-toluidine for 7 hrs. at 140" (17) (53% yield 
( 21 ))]. [The mono-/>-toluidide (N-p-tolylmalonamic acid) [Beil. Xll-933] has m.p. 
156" dec. rap. htg. (22) (18).] 

® 8-Benzylthiuronium hydrogen malonate: m.p. 145-146" dec. (23). 

1:0480 (1) Serwy, Bull. soc. chim. Belg. 42, 484 (1933). (2) Weiner, Organic Syntheses 18, 60-53 

(1938). (3) Norris, Young, J. Am. Chem. Soc. 62, 5069 (1930). (4) Verkade, Coops, Rec. 

trav. chim. 49, 568-677 (1930). (5) Clark, Bell, Trans. Roy. Soc. Canada (3) 27, III, 97-103 

(1933). (6) McMaster, Ahmann, J. Am. Chem. Soc. 60, 146 (1928). (7) Staudinger, St. 

Bereza, Ber. 41, 4463 (1908). (8) von Auwors, Schmidt, Ber. 46, 477 (1913). (9) Kleeman, 

Ber. 19, 2030 (1886). (10) Reid. J. Am. Chem. Soc. 39, 131 (1917). , 

(11) Drake, Sweeney, /. Am. Chem. Soc. 64, 2060 (1932). (12) Jeffery, Vogel, J. Chem. Soc. 
19^, 1102. (13) Pauw, Rec. trav. chim. 66, 218 (1936). (14) lief. 13, page 221. (16) Barni- 

coat, J. Chem. Soc. 1927, 2927. (16) Whitely, J. Chem. Soc. 83, 34 (1903). (17) Ramart, 

Naik, Trivedi, Bull. soc. chim. (5) 1, 637 (1934). (18) Chattaway, Olmsted, J. Chem. Soc. 97, 
939-940 (1910). (19) Warren, Briggs, Ber. 64, 28 (1931). (20) Ref. 13, page 222. 

(21) Ref. 16, page 36. (22) Rugheinier, Hoffmann, Ber. 18, 2971 (1886). (23) Veibel, 

liUelund, Bull. soc. chim. (5) 6, 1157 (1938). 

1:0485 ACETONE a,a'-DICARBOXYLIC ACID CsHeOo Befl. IH-TSO 

(/ 8 -Oxoglutaric acid; 
j3-ketoglutaric acid) 


CH 2 .COOH 

(!!H2.C00H 


M.P. 135° dec. 


Neut. Eq. 73 
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Ndls. from AcOEt; when so crystallized and thoroughly dried may be kept unchanged at 
room temp, in a desic. for at least 7 months ( 1 ) — C is very sol. aq. or ale.; spar. sol. dry 
ether, insol. in CeHe, CHCI 3 or Igr. [For prepn. in 85-90% yield from citric ac, (1:0455) -f 
fumg. H 2 SO 4 see ( 2 ) (3).] 

C, on htg. above m.p. (T 1.33), or on long standing or on boiling with aq., acids, or alk., 
decomposes to acetone (1:5400) and CO 2 (1) — C, on treatment with aq. NaOH + I 2 
(T 1.81) therefore gives iodoform — C in aq. soln. gives violet color with FeCL (T 1.41) — 
[For conv. to C of diethyl acctonedicarboxylate (1:1772), b.p. 240° see ( 4 ).] 

[For detn. of C (in absence of citric acid) by conversion via KBr-KBrOa titration to 
pentabromoacetone, m.p. 76° see (5) ( 6 ) (7). The method is specific for C and for citric ac. 
( 0 ).] 

® Deniges mercuric oxide test: To 5 ml. of aq. soln. of C add 0.5 ml. of reagt. (contg. 
5 g. HgO, 20 ml. H 28 O 4 , and 100 ml. aq.) and ht. to boilg. A white turbidity 
( 2 HgA 2 -f HgS 04 -1- 2 HgO) is obtd. with C in conen. as low as 1 mg. per liter ( 8 ). 

® Conversion to acetone derivatives: Distil C and test distillate for acetone (1:5400), 
q.v. 

- Acetonedicarboxylic acid dianilide: cryst. from CsHs, m.p. 155° [from diethyl 

acctonedicarboxylate (1:1772) on htg. with aniline in s.t. for 24 hrs. at 100° (9)]. 

1:0485 (!) Wiig, J. Phys. Chem. 32, 961 (1928). (2) Adams, Chiles, Rassweiler, Organic, Synihe- 
«cs, Coll. Vol I. 9-11 (1932). (3) Wiig, J. Am. Chem. Soc. 52, 4729-4737 (1930). (4) Adams, 

Chiles, Organic Synthesea, Coll. Vol. I, 232-233 (1932). (5) Larigecker, Biochem. Z. 273, 43-51 
(1934); Cent. 1935, I, 2841. (6) Breusch, .2:. p/ij/swt. C/jem. 250, 265-266 (1937); Cent. 1938, 
I, 2749. (7) KoDKitiani, Z. anal. Chem. 86, 359-366 (1931). (8) Deniges, Ann. chim, (8) 

12, 396 (1907). (9) Besthorn, Gatbvn, Ber. 33, 3443 (1900). 


1:0490 meso-TARTARIC ACID 


M.P. 140° [cf. {!)] Neut. Eq. 75 

Rect. tbls. with 1 H 2 O, readily lost at 100 ° or at room temp. — C is very sol. aq.; sol. in 
0.8 pt. aq. at 15°; satd. aq. soln. at 0 ° conts. 50.7 g. C per 100 ml. soln. [P'or prepn. of C 
in 13-17% yield as by-product of racemization of d-tartaric ac. (1:0525) see ( 2 ); 20-30% 
yield <3) (4).] 

C, htd. with 4 moles BzCl at 100 ° until evolution of HCl stops, product washed with 
ether (to remove discoloration) yields dibenzoyWncso-tartaric anhydride, Ifts. from aq., 
m.p. 207-208° (5). 

Salts: KHA is much more sol. than corresp. deriv. of d-tartaric ac. (1:0525); 100 g. of 
satd. aq. soln. at 15° contains 9.547 g. KHA; at 20 ° 11.656 g. [ii.se in sepn. of d- and d,i-tar- 
taric acids from C (4)] — CaA. 3 H 20 ; 100 g. satd. soln. in aq. at 20 ° conts. 0.034 g. Ca salt; 
at 110 ° loses 2 moles of cryst. aq., at 170° loses the 3rd mole; pract. insol. in AcOH — BaA.- 
H 2 O loses cryst. aq. at 120-150°; 100 g. satd. aq. soln. at 18° contains 0.0593 g. Ba salt [use 
in pptn» of C and subsequent regeneration of free acid (3)] — [P'or data on other salts see 
( 6 ),] 

C yields no ppt. with satd. aq. CaS 04 soln. [dif. from racemic acid (1:0550)]. 

C converted at room temp, to Ag 2 A, suspended in abs. MeOH and treated with CH 3 I, 
refluxing 7 hrs. after initial spontaneous reaction, yields dimethyl me&o-tartrate (1:2460), 
m.p. 114° cor. (10). 


COOH 
H—i-OH 


C4H5O6 


BeU. m- 5 S 8 


COOH 
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® Color reaction with AcjO + pyridine: C warmed with AC 2 O -h pyridine gives an 
emerald-green color. This reaction is also shown by d-, and d,i-tartaric acids (7); 
citric ac. (1:0455) gives carmine-red, and aconitic ac. (1:0540) a violet-red; other 
dicarboxylic acids give a brown color or none at all. 

- meso-Tartramide: cryst. from dil. MeOH, m.p. 189-190° (11) [from dimethyl 

mcsr>-tartrate (1:2460) -f NH 3 in MeOH (11)]. 

® meso-Tartaric acid mono-^-nitranilide (p-nitro-wr.sntartrariilic acid): from C in 
good yield on htg. with 1 mole p-nitroaniline 5 min. at 170°, then 40 mm. at 155-160°; 
pale yel. ndls. from aq., m.p. 193-194°; Neut. Kq. 242 (8). 

- meso-Tartaric bis-(phenylhydrazide) [Beil. XV-331]: m.p. 245° [i)repd. indirectly 

(9)]. 

1:0490 (l) Timmermans, House, Bvll. soc, chim. Belq. 40, 111 (1931). (2) IToIleman, Organic 

Syntheses, Coll. Vol. I, 484-485 (1932). (3) C^oops, Verkiide, Her. trav. chmi. 44, 988 (1925). 

(4) Wiiither, Z. physik. Chern. 56, 507-508 (19()()). (5) (iriiner, Ber. 65, 644 (1932). 

(6) Heok(‘l(*, Oesterr. Chert). Ztg. 31, 28 32 (1928); Chem. Ahs. ^2, 1553 (1928). (7> Casares- 

Lopez, Biochem. Z. 384, 365-366 (1936); Cent. 1037, I, 392. (8) Landst(*incr, van der Scheer, 

J. Exptl. Med. 50, 408- 409 (1929). (9) Lobry d(i Bruyn, van Ekensteiii, Rcc. trav. chim. 31, 

312 (1902). (10) van Duin, Rec. trav. chim. 47, 727 728 (1928). 

( 11 ) Williams, J. Chem. Soc. 1937,1518. 


^CHz.COOH 

1:0495 DIGLYCOLIC ACID O C 4 H 6 O 5 Beil, ra-334 

\:!H2.cooh 

M.P. 148° Neut. Eq. 67 

Monoclin. pr. with 1 H 2 O from aq. (Neut. Eq. 76) —^Eas. sol. aq. or ale., spar. sol. ether 
or CHCI 3 . [For prepn. from chloroacetic ac. in 82% yield see (1).] 

C on distn. at 12 mm. at 200° (2), or C siisp. in CHCI 3 and treated with 1 mole PCls (3) or 
(best) powdered C refluxed with AcCl until dislvd., excess reagent evapd. (4) gives diglycolic 
anhydride [Beil. XIX-153]; cryst. from warm CHCI 3 , m.p. 97°; b.p. 120°i2. [This anhy¬ 
dride with aq. readily hydrolyzes to orig. C; for other reactions see below.] 

C susp. in CHCI 3 and treated with 2 moles PCI 5 , resultant POCI 3 distd. off, and residual 
oil fractionated under reduced press, yields diglycolic acid (di)chloride, b.p. 116°i2 (3). 

C dislvd. in 4 pts. in MeOH contg. 5% HCl gas, refluxed several hrs. and distd. in vac. 
3 delds dimethyl diglycolate, b.p. 120°i3 and solidifying in side tube to cryst., m.p. 35° (5) 
(6) [also obtd. from di-acid chloride (above) -f MeOH, this, from ether, m.p. 36° (7)]. 
[The mono-methyl e^ter is an oil, b.p. abt. 40° higher than the neutral ester (6).] 

® Diglycolic acid dianilide: from diglycolic ac. dichloride (above) 4- 2 moles aniline in 
dry ether; ndls. from mixt. of 2 pts. ether 1 pt. ale., m.p. 152° (8). [The mono¬ 
anilide (diglycolanilic acid) results from actn. of 1 mole of diglycolic anhydride (above) 
with 1 mole aniline in CHCI3 soln.; after evapn. of solvent prod, is recrystd. from aq., 
m.p. 118° (9); on boiling this monoanilide with AcCl it loses H 2 O ring closing to digly¬ 
colic acid anil [Beil. XXVH-249], pr. from CHCI3, m.p. 195° (10)]. 

® Diglycolic acid mono-j^-toloide: from 1 mole diglycolic anhydride (above) -f 1 mole 
p-toluidine in CHCI3 soln.; Ifts. from CHCI 3 , ndls. from aq., m.p. 148° (9). [On boiling 
this raono-p-toluidide with AcCl it yields diglycolic acid p-tolil, ndls. from ale., m.p. 
180° (11).] 

® Di-(S-benzylthiuronium) diglycolate: m.p. 154° cor. (12). 

1:0495 (1) Lossen, Eichloff, Ann. 343, 121-122 (1905). (2) AnschlUz. Ann. 359, 191 (1890). 

(3) Anschutz, Biernaux, Ann. 373, 64 (1893). (4) Ref. 2, page 190. (5) Darapsky, Stauber, 
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J. prakt. Chem. (2) 146, 212 (1936). (6) Anschutz, Jaeger, Ber. 65, 676 (1922). (7) Ref. 3, 

page 65. (8) Ref. 3, page 67. (9) Ref. 6, page 673. (10) Ref. 6, page 674. 

(11) Ref. 6, page 676. (12) Donleavy, J. Am. Chem. Soc. 68, 1005 (1936). 


1:0500 ^-HYDROXYPHENYLACETIC ACID 
M.P. 148° Neut. Eq. 142 


CsHgOs Bea. X-lOO 



CH 2 .COOH 


Flat ndls. from aq. — Fairly eas. sol. cold aq., very eas. sol. hot aq.; sol. ale., ether. 

C in aq. soln. gives with FeClg (T 1.41) a pale violet color changing quickly to a dirty 
grayish green. 

C distills undecomposed but on htg. with soda lime yields p-cresol (1:1410). 

C + dimethyl sulfate inboilg. aq. 10 % NaOH ( 1 ) yields /^methoxyphenylacetic ac., Ifts. 
from aq., m.p. 8 (F. 

CaA 2 . 4 H 20 ; BaA 2 both spar. sol. cold aq. 


1:0600 (1) Dakin, J. Biol. Chem. 8, 22 (1910). 


CH 2 .COOH 

1:0505 CITRIC ACID, anhydrous HO—i—COOH CeHgO, Befl. in-566 

iHa.COOH 

M.P. 153° Neut. Eq. 64 

C, once anhydrous, cryst. as such from cold aq. ( 1 ) ( 2 ). [For crystallographic data see 
(2).l [For reactions see citric ac. monohydrate (1:0455).] 

100 pts. abs. ale. soln. at 15° conts. 43.2 g. anhydrous C; 100 pts. ether soln. at 15° conts. 

2.2 g. 

1:0606 (1) Meyer, Ber. 36, 3601 (1903). (2) Bennett. YuilL J. Chem. Soc. 1036, 130. 


COOH 

1:0610 TARTRONIC ACID H— <!:—OH GaH.O. Beil, m-415 

(Hydroxymalonic acid) rlnriTj 

CDUli 

M.P. 156-158° dec. (1) Neut. Eq. 60 

Colorless pr. with J H 2 O from aq,, losing aq. at 60° or in desiccator — Eas. sol, aq., ale., 
ether, but spar. sol. in ether when hydrated. [For prepn. by htg. aq. soln. of dihydroxy- 
tartaric acid [Beil. II1-830] see ( 2 ).] 

C on htg. at 180-190° loses CO 2 (T 1.32) and aq. and leaves polyglycolid (1:4970), 
m.p. 220 °. 

Ag 2 A, (explosive); CaA.H 20 ; BaA.jH 20 , PbA; aUinsol.aq. 

® Resorcinol color test: C (0.1-0.2 ml. of cone, soln.) added to 2 ml. of a hot mixt. of 
10 ml. AcOH (free from furfural), 10 ml. cone. H 2 SO 4 and 1 ml. fresh 2% aq. resorcinol 
gives dark green color (also given by glyoxylic acid) (3). 

Tartrondiamide: ndls. from dil. ale., m.p. 198° (4); 195-196° dec. ( 6 ) [from diethyl 
tartronate (1:3796) on shaking with cone. aq. NH 4 OH (4) (5)]. 

1:6616 ( 1 ) Behrend, Prhase, Ann. 416, 233-239 (1918). ( 2 ) Pryde, Williams, J. Chem. Soc, 
1683, 643. (3) Denigfis, Ann. chim. ( 8 ) 18, 184 (1909). (4) Freund, Ber. 17, 786 (1884). 
(5) Pinner, Ber. 18, 2854 (1885). 
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C5H()D4 


Beil, n-760 


CHo 

1:0515 ITACONIC ACID Jl C6H()D4 Beil, n-760 

(Methylenesuccinic C—COOH 

H2(!;—COOH 

M.P. 165° (1> Neut. Eq. 65 

Rhomb, bipyramids, sol. in 17 pts. aq. at 10 °, in 12 pts. at 20°; sol. ale., ether, very spar, 
sol. CHCI 3 , CS 2 , CeHe, Igr. — C is not volatile with steam ( 2 ) [dif. and sepn. from citraconic 
ac. (1:0435)]. 

[h"or prepn. (26“27% yield) by rapid distn. of cryst. citric acid (1:0455) see (1) (3).] 

C on distn. at ord. press, rearranges yielding citraconic anhydride (1:1135) (4) (5). 
C, on warming with AcCl ( 6 ), or AC 2 O (7), or SOCI 2 (H) yields itaconic anhydride (1:0654). 

. C on boiling w4th aq. KOH yields an equilibrium mixt. contg. liV'/l C, 15% citraconic ac. 
(1:0435), and 69% mesaconic ac. (1:0548) (9); C boiled 6 hrs. with excess 10 % KOH, 
acidified, recrystd. from hot aq. gave 76% yield mesaconic ac. (1:0548) (10). 

C reduces alk. KMn 04 (T 1.34), and decolorizes from Br 2 -aq. (11). 

® Di-^-nitrobenzyl itaconate: m.p. 90.6° (12) [cf. T 1.39]. 

® Diphenacyl itaconate: m.p. 79.5° (13) [cf. T 1.391]. 

® Di-(^-bromophenacyl) itaconate: m.p. 117.4° (70% yield) (14) [cf. T 1.391]. 

® Itaconic diamide: cryst. from ale., m.p. 191.2-191.8° (15) (from dimethyl itaconate 
(1:3641) in 45% yield (15) with cone. aq. NH 4 OH]. [The diamide on htg. loses NH 3 
and yields itaconicimide which sublimes; m.p. 103.2-103.6° (15).] ^ 

® Itaconic dianilide: not reported. [C (5 g.) dislvd. in 50 g. aq., 3 g. aniline .added and 
mixt. boiled for i hr. gives on cooling (16) ppt. of l-phenylpyrrolidone-5-carboxylic 
acid (‘'pseudo-itaconanilic acid”) [Beil. XXII-285]; ndls. from aq., tbls. from dil. 
ale., m.p. 189-190°]. [C on htg. with I mole aniline at 100-150° for 20 min. also (17) 
gives above product; but C on htg. with excess aniline at b.p. gives the anilide of the 
above; Ifts. from ale., m.p. 185° (18).] [Itaconic mono-anilide (itaconanilic acid) 
[Beil. XIl-306], from itaconic anhydride (1:0654) + aniline in ether, has m.p. 151.5° 
(19).] 

1:0515 ( 1 ) Wilson, Allen, Organic Syntheses 13, 111 (1933). (2) Linstead, Mann, J. Chem. Soc. 

1931, 734. (3) Shriller, Ford, Roll, Organic Syntheses 11, 70-71 (1931). (4) Shriner, Ford, 

Roll, Organic Syntheses 11, 28-29 (1931). (5) van de Straete, Bull. soc. chim. Belg. 44, 315 

(1935). (6) Anschutz, Petri, Ber. 13, 1539-1540 (1880). (7) Fittig, Bock, Ann. 331, 174 
(1904). (8) Meyer, Monaish. 22, 422 (1901). (9) Ref. 2, page 728. (10) Kinoshita, Acta 
Phytochimica 5, 271-287 (1931). 

(11) Read, Reid, J. Chem. Soc. 1928, 748, (12) Kelly, Segura, J. Am. Chem. Soc. 56, 2497 

(1934). (13) Rather, Reid, J. Am. Chem. Soc. 41, 80 (1919). (14) Kelly, Kleff, J. Am. Chem. 

Soc. 54, 4444 (1932). (15) DeWolf, BuU. soc. chim. Belg. 46, 256-267 (1937). (16) Michael. 

Palmer, Am. Chem. J. 9, 189 (1887). (17) Tingle, Bates, J. Am. Chem. Soc, 31, 1239 (1909). 

(18) Gottlieb, Ann. 11, 282-283 (1851). (19) Anschutz, Reuter, Ann. 354, 140 (1889). 


1; 0530 TRICARBALLYLIC ACID 

(Propane-1,2,3-tricarboxy lie 
acid) 


CH 2 .COOH 
-([j—COOH 

(1;h2.cooh 


C«H806 


Beil, n-815 


11.P. 166° Neut Eq. 58.7 

Large pr. from aq. or dry ether; cryst. from MeOH -f CHCls or AcOH + CHCls — 
Eas. sol. aq. or ale.; less so in ether. — 100 pts. aq. at 14° dis. 40.6 pts. C. [For prepn. in 
95-06% yield from tetraethyl 1,1,2,3-tetracarboxylate (in turn from NaOEt condensation 
of diethyl maloniite -f diethyl fumarate) see (1).] 



113 


SOLID ACIDS, “SOLUBLE” 


l:0S2a-l:052S 


C mixed with 3 moles PCI 5 evolves ht. -f HCl, and after removal of resultant POCls 
yields on distn. tricarballyl (tri)-chloride, b.p. 140i4 ( 2 ). 

C on refluxing 2-3 hrs. with AcCl, distg. off excess reagt. and then distg. under reduced 
press. (3) (4) gives Q!,/3-anhydro-tricarballylic acid [Beil. XVIII-451]; ndls. from CHCI 3 4* 
AcOH, m.p. 13U, b.p. 215-22546 (m.p. 133-134° (5)). [This anhydro-acid, htd. short time 
with 1 mole aniline, then the mixt. repeatedly extracted with boilg. aq., gives on cooling aq, 
filtrate, tricarballylanilic acjid [Beil. XXII-325], Ifts. from aq., m.p. 137° ( 6 ); however, on 
htg. the anhydro-acid with 3 moles aniline at 185° the predominant product is tricarballyl¬ 
anilic anilide [Beil. XXlI-325], ndls. from dil. ale.; m.p. 168° (7).] [The anhydro-acid 
boiled 2 hrs. with an ether soln. of 2 moles aniline yields the aniline salt of tricarballylic 
mono-anilide, ndls. from ale., m.p. 127-128° (7).] 

Ca 3 A 2 is readily sol. in cold aq. but aim. entirely pptd. on boiling soln.; redissolves again 
on cooling. (4.) 

® Tri-(^chlorophenacyl) tricarballylate: m.p. 125.6° (S) [cf. T 1.391]. 

® Tri-(^-bromophenacyl) tricarballylate: m.p. 138.2" ( 8 ) [cf. T 1.391]. 

- Tricarballylic triamide: pr. eas. sol. aq. but insol. ale*., ether, or CHCI3; m.p. 

206-207° dec. (2) [from trimothyl tricarballylate + 2 vols. cone. aq. NH 40 H^t 0° (2)]. 

® Tricarballylic trianilide: ndls. from nitroljcnzene, m.p. 252° ( 2 ); 262-264° (9) [from 
tricarballyl trichloride (above) 6 moles aniline in CeHc ( 2 )]. 

1:0520 (l) Clarko, Murray, Organic Synthetfes, Coll. Vol. T, 508-510 (1932). (2) Emery, Ber. 

22, 2921-2023 (1889). {3> Emery, Ber. 24, 596 598 (1891). (4) Bone, Sprankling, J. Chem. 

Soc. 81, 35 (1902). (5) Malachowski, CeM. 1929, II, 21 7G. (6) Ref. 3, page 599. (7) Bert¬ 
ram, Ber. 38, 1()20, 1622 (1905). <8) .Judefind, Reid, J. Am. Chem. Soc. 42, i054-1055 (1920). 

( 9 ) Meldrum, Kotwal, J. Indian Chem. Soc. 13, 216 (1936). 

COOH 

I 

H-C—OH 

1:0525 d-TARTARIC ACID J C 4 H 6 O 6 BeU. ni-481 

HO—C—H 

ioOH 

M.P. 170° Neut. Eq. 75 

Monoclinic cryst. — 100 pts. aq. at 20 ° di.s. 139 g. C; at 100 °, 343 g. — 100 pts. soln. in 
90% ale. at 15° conts. 29.1 pts. C — 100 pts. abs. ale. conts. 20.4 pts. C at 15° — 100 pts. 
ether soln. at 15° conts. 0.39 pt. C — C in aq. soln. is dextrorotatory; [ali? = +11.98° 
( 20 % aq. soln.). [For study of aq. soly. see ( 1 ).] [Cryst. of C (/> = 1.760) sink in CCI4 
(D — 1.594): (dif. from cryst. of citric ac. monohydrate (1:0455) (D — 1.542) which float 
{ 2 >J 

C can be dried at 105° without loss of acidity or decompn. (3) — C, when ignited on a 
spatula draws into a dry ball, burning with a blue flame and shrinking till consumed, 
(dif. from citric acid (1:0455) which liquefias and burns (4)). C on dry htg. chars yielding 
burnt sugar odor and many decompn. products. 

C is stable to cold cone. H 2 SO 4 but on htg. chars and decomposes. — C on htg. with 
KHSO 4 yields pyruvic ac. (1:1040) [use in prepn. of latter in 50-55% yield (5)] — C 
reduces NHa/AgNOs or Tollens’ reagt. (T 1 . 11 ) — C with h'eCL gives yel. color characteris¬ 
tic of aliphatic hydroxy-acids (T 1.32). 

C on boilg. with aq. alk. racemizes to d,Z-tartaric ac. (1:0550), q.v. ^From aq. solns. 
contg. more than 1% C, addn. of 5% aq. KOAc soln. ppts. KHA (solns. of alk. tartrates 
require also addn. of AcOH, and the pptn. is always facilitated by addn. of ale.) [Caution: 
to avoid possible confusion with KH oxalate, the ppt. should always be tested for tartrate 
by Fenton’s test (below).] [For use of KHA in detn. of C see ( 6 ) (7).] — Solns. of alk. 
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tartrates 4 - aq. alk. give with CUSO 4 soln. the deep blue copper-containing complex ion 
(Fehling’s solution: see T 1 . 22 ) — Salts of C char on htg. (dif. from oxalatas). 

CaA.4H20, spar. sol. cold aq.; pptd. from neutral tartrates by addn. of CaCb soln. but 
not from soln. of C; ppt. is sol. in acids, alk. or ex(;ess alk. tartrates. 

Ag 2 A; spar. sol. aq.; CuA, dif. sol. aq. (dif. from citrate), and undislvd. by dil. HCl 
(dif. from oxalate) or 30% NaOH ( 8 ). 

C treated with 2.2 pts. AC 2 O trace cone. H 2 SO 4 evolves ht. and dissolves; after short 
boiling and cooling diacetyl-d-tartarlc anhydride [Beil. XVIII-162], cryst. from CeHg, 
m.p. 135° seps. in quant, yield (9) — C htd. with 3.2 moles BzCl at 150° for 3 hrs. gives 
quant, yield ( 10 ) of diberizoyl-d-tartaric anhydride [Beil. XVI1I-1G2]; ndls. from xylene, 
m.p. 173° ( 10 ) ( 11 ). [This anhydride on stdg. in moist air, or on boiling with aq. yields an 
oil which solidifies on stdg. to dibenzoyl-d-tartaric ac. [Beil. IX-170], ndls. from CeHe, 
m.p. 88-89° ( 10 ); 88-90° (11).] [This product is a monohydrate; anhydrous form has 
m.p. 138-140° (11).] 

® Ferrous sulfate-hydrogen peroxide color test (Fenton’s test): To aq. soln. of C (or 
its salts) add 1 drop FeS ()4 soln., a few drops of H 2 O 2 , and excess aq. NaOH; a deep 
viol|jt to black color is immcHiiately produced (due to formation of dihydroxymaleic 
acid). [For study of tlii.s test see (12).] [Not given by citric ac. (1:0455), Z-rnalic ac. 
(1:0450), succinic ac. (1:0530), or oxalic acid (1:0445).] 

® Color reaction with acetic anhydride -h pyridine: C on warming with AC 2 O + pyri¬ 
dine gives an emerald green coloration (13). [This test is also given by ?weAfo-tartaric ac. 
(1:0490) or by diacetyl-d-tartaric anhydride (above), but not by tartrate esters. 
Citric ac. (1:0455) gives a carmine-red, aconitic ac. (1:0540) a violet-red; other 
dicarboxylic acids give a brown color or none at all (14).] 

® Di-(^nitrobenzyl)d-tartrate: m.p. 163° (15) [cf. T 1.39], 

® Di-(phenacyl)d-tartrate: m.p. 130° (16) [can be used for C in presence of acetic ac. 
(1:1010), benzoic ac. (1:0715), citric ac. (1:0455), oxalic ac. (1:0445), /-malic ac. 
(1:0450), or succinic ac. (1:0530) (17)]. 

® Di-(^phenylphenacyl)c/-tartrate: m.p. 203-204° dec. (18). 

- d-Tartaric acid diamide (d-tartramide) : ndls. from dil. ale. (19), or from ale. 

(20) ; m.p. 196° dec. (20); 208.(^209° dec. (19). [From dimethyl d-tartrate (1:2227) 
in MeOH treated with dry NH 3 gas (19), or from diethyl d-tartrate (1:4256) in abs. ale. 
satd. with NH 3 at 0 ° ( 20 ) ( 100 % yield).] [The monoamide (d-tartramidic acid) has 
m.p. 171-172° (21).] 

- d-Tartaric acid dianilide (d-tartranilide) [Beil. XII-512]: pr. from MeOH, ndls. 

from ale., Ifts. from AcOH, m.p. 263-264° ( 22 ) (23); 275° cor. (24) [from C on soln. in 
6 pts. boilg. aniline, followed by distn. of excess reagt. (25)]. [The mono-anilide (tar- 
tranilic acid) [Beil. XlI-512] fornas ndls. from AcOH, m.p. 194° cor. (26).] 

1 :0525 (1) Dalman, J. Am. Chem. Soc. «9, 2548 (1937). (2) Evrard, Cent. 1938,1, 134. (3) Eng- 

ler, Chem. Ztg. 51,158-159 (1927). (4) Stevens, Ind. Eng. Chem. 16,155 (1924). (5) Howard, 

Fraser, Organic Syntheses, Coll. Vol. I, 462-463 (1932). (6) Hartmann, Hillig, J. Assoc. 

Official Agr. Chem. 13, 103-106 (1930). (7) Taufel, Marloth, Z. anal. Chem. 80, 161-185 
(1930). (8) Perietzeanu, Chem. Ahs. 33, 4409 (1928). (9) Wohl, Cresterlin, Ber. 34, 1144 

(1901). (10) Butler, Cretcher, J. Am. Chem. Soc. 55,2605-2606 (1933). 

(11) Zetsche, Hubacher, Helv. Chim. Acta 9, 293-294 (1926). (12) Fenton, J. Chem. Soc. 

65, 899-910 (1894); 69, 546-562 (1896). (13) Casares-Lopez, Biochem. Z. 284, 365-366 

(1936); Cent. 1937, I, 392. (14) Furth, Herrmann, Biochem. Z. 380, 448-457 (1935), Chem. 
Ahs. 30, 54 (1936). (15) Reid, J. Am. Chem. Soc. 39,131 (1917). (16) Rather, Reid, /. Am. 
Chem. Soc. 41, 79 (1919). (17) Rather, Reid, /. Am. Chem. Soc. 43, 635 (1921). (18) Drake, 

Sweeney, J. Am. Chem. Soc. 54, 2060 (1932). (19) Coops, Verkade, Rec. trav. chim. 44, 998- 

999 (1925). (20) Timmermans, Vesselovsky, Bull. soc. chim. Belg. 41, 55 (1932). 

(21) Weerman, Rec. trav. chim. 37, 48 (1918). (22) Chattawav, Parkes, J. Chem. Soc. 133, 

666 (1923). (23) Bischoff, Walden, Ann. 379, 138 (1894). (24) Caaale, Oazz. chim. ital, 47, 

1,284 (1917). (25) Polikier, Ber. 34, 2959 (1891). (26) Ref. 24, page 277. 
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l:05d0 


1:0530 SUCCINIC ACID 

(Ethane-1,2-dicarboxylic acid) 

M.P. 186*^ Neut. Eq. 69 

Monoclinic pr. —100 g. aq. dis.; at 0° 2.75 g. C; at 12.5° 4.9 g. C; at 25° 8.35 g. C; 
at 50° 23.83 g. C; at 75° 6C[.37 g. C — 100 pts. 96% ale. at 15° cents. 10.0 g. C; 100 pts. 
MeOH at 15° cents. 15.7 g. C; 100 pts. acetone at 15° cents. 5.54 g. C — 100 pts. satd. soln. 
in dry ether at 15° cents. 1.25 g. C — C is insol. in CHCI 3 or C 82 — Distribution coefficient 
aq./ether is abt. 6.2 at 15°, 6.8 at 20°, and 7.6 at 25.5° (1). 

C distils at 235° being largely converted to succinic anhydride (1:0710) — Although not 
an cK-hydroxyacid gives yellow color with FeCL (T 1.32). 

C htd. with PCIb at 110 ° ( 2 ) gives (85% yield (3) (4)) succinyl (di)chloride, b.p. 193°, 
m.p. 20° (5), 17° ( 6 ); sol. in CeHe but insol. in pet. ether. [This compd. can react in either 
the sym. or unsym. forms according to circumstances.] 

C refluxed with excess SOCI 2 (7) (78% yield ( 8 )), or htd. with POCI 3 (82-96% yield ( 9 )) 
gives succinic anhydride (1:0710). 

C neutralized with NfLOH, evapd. and dry (NH 4 ) 2 A distd. gives (82-83% yield ( 10 )) 
succinimide [Beil. XXl-369], cryst. from ale. or acetone, m.p. 126" [also obtd. from C by 
distn. with (NH 4 ) 2 C 03 4- AcOH ( 11 )]. 

Ag 2 A, insol. cold aq.; CaA. 3 H 20 ppts. at room temp., CaA.H 20 at b.p. (but with CaCl 2 
only from coned, scflns. of alk. succinates); ppt. sol. in dil. acetic ac., HCl or hot NH4CI 
soln., insol. ale. 

® Pyrrole formation and color reaction: (NH 4 ) 2 A on distn. with Zn dust gives pyrrole 
( 12 ), easily detected by the red color which it gives to a pine splinter soaked in HCl. 
^Although as little as 0.6 mg. C can thus be detected, the reaction is not specific and is 
also shown by lactic ac. (1:0400), pymvic ac. (1:1040), or dihydroxyacetone (13).] 

(© Di-(j>-nitrobenzyl) succinate: m.p, 88 ° [cf. T 1.39]. 

(g) Di-(phenacyl) succinate: m.p. 148° (15) [cf. T 1.39]. [For use in presence of acetic 
ac. (1:1010), citric ac. (1:0455), ^-malic ac. (1:0450), oxalic ac. (1:0445), or d-tartaric 
ac. (1:0525) see (16).] 

® Di-(^chlorophenacyl) succinate: m.p. 197.5° (17) [cf. T 1.391]. 

® Di-(^-bromophenacyl) succinate: m.p. 211.0° (17) [cf. T 1.391]. 

® Di-(p-phenylphenacyl) succinate: m.p. 208° (18) [cf. T 1.391]. 

- Succinic acid diamide (succinamide) [Beil. 11-614]: ndls. from aq., m.p. 260° 

rap. htg. (19) [from dimethyl succinate (1:3556) in ale. stood with excess cone. aq. 
NH 4 OH for 3 days (80% yield (19)), or from diethyl succinate (1:3756) similarly for 
12 days. (80% yield (19), 70% yield ( 20 )]. [On slow htg. the m.p. observed is much 
lower (19).] [Note also that succinyl (di)chloride + cone. aq. NH 4 OH gives only about 
5% of succinamide ( 21 ).] [The monoamide (succinamic acid) has m.p. 157° (22).] 
[Succinimide (see above text) has m.p. 126°.] 

- Succinic acid dianllide (succinanilide) [Beil. XlI-296]: ndls. from ale., m.p. 230° 

( 21 ) (23); 227° (24) (25) [from C + 2 pts. aniline htd. at 200 ° for 3-4 hrs. so that aq, 
(but not aniline) escapes, the monoanilide (see below) also being formed (23); or 
from succinyl (di)chloride -f aniline in CeHe ( 21 ) (25) (90% yield)]. [The monoanil¬ 
ide (succinanilic acid) [Beil. XII-295], has m.p. 148.5° (see under succinic anhydride 
(1:0710)); with SOCI 2 (26) it yields AT-phenylsuccinimide (succinanil) [Beil. XXI- 
374], ndls. from aq., m.p. 156°.] 

® Succinic acid di-^toluidide [Beil. XII-934]: m.p, 254.5-255.5° u.c. (27); 260° (24). 
Place in dry 6 -in. tt. 0.1 g. C and 0.5 g. p-toluidine. Arrange a 25-cm. glass tube as a 
condenser and heat the lower part of the tt. in a small beaker of sulfuric acid or paraffin 


CHj—COOH CtHeOi Bell, n-601 

CHr-COOH 



1:0530-1:0538 


GENUS 3, DIV. A, SECT. 1 


116 


for half an hour at 200 - 220 ®. Ilemove tt., cool, add 10 nil. 50% ale. and boil. Cool 
well and filter off the cryst. ppt., washing with 2 ml. cold dil. 50% ale. Recryst. from 
6 ml. boilg. strong ale., filter, wash cryst. with 1 ml. cold strong ale., and dry at 100 ® 
(27). [The mono-yMoluidide (A-p-tolylsuccinamic ac.) has m.p. 179-180° si. htg.] 
[i^-p-tolylsuccinimide [Beil. XXI-375], ndls. from aq., has m.p. 151®.] 

® Di-(S-benzylthiuronium) succinate (dihydrate): m.p. 149° cor. (28). 

® Piperazonium 1-acid succinate: cryst. from 95% ale., m.p. 205-206® dec.; Neut. 
Eq. 204 (29) [from C + i mole piperazine hexahydrate (90% yield) (29)]. 

1:0530 (1) Pinriow, Z. anal. Chem. 54, 325-327 (1916); Z. Vntermch. Nahr. Genussm. 37, 52-54 
(1919). (2) Froschl, Maicr, Monatsh. 50, 264 (1932). (3) Curtius, HeohttfiiborK, J. prakt. 

Chem. (2) 105, 302, Note 2 (1923). (4) Clark, Bell, Trans. Roy. Soc. Canada., Ill (3), 37, 

97-103 (1933). (5) Morrell, J. Chem. Soc. 105, 17.36 (1914). (6) Purvis, Jones, Tasker, 

J. Chem. Soc. 99, 2289 (1910). (7) Meyer, Mojuitsh. 32, 420 (1901). (S) MeMastcr, Ahnianri, 

J. Ain. Chem. Soc. 50, 146 (1928). (9) Shrincr, Struck, Organic Syntheses 13, 66-67 (1932). 

(10) Clarke, Behr, Organic Syntheses, 16, 75-76 (1936). 

(11) Kao, Ma, J. Chem. Soc. 1931, 444; 1930, 2788. (12) Neuberg, Z. physiol. Chem.. 31, 

574-578 (1901). (13) Virtanen, Fontell. Chem. Abs. 31, 2859 (1927). (14) Lyman, Reid, 

J. Am. Chem. Soc. 39, 707 (1917). (15) Rather, Reid, J. Am. Chem.. Soc. 41, 79 (1919). 

(16) Rather, Reid, J. Am. Chem. Soc. 43, 635 (1921). (17) Jud('find, Reid, J. Am. Chem. Soc. 

43, 1055 (1920). (18) Drake, Bronitsky, J. Am. Chem. Soc. 53, 3719 (1930). (19) Morrell, 

J. Chem. Soc. 105, 2701, 2705-2706 (1914). (20) Wojcik, Adkins, J. Am. Chem. Soc. 56, 

2421 (1934). 

(21) Morrell, J. Chem.. Soc. 105, 1736-1737 (1914). (22) Jeffery, VorcI, Chem. Soc. 

1934, 1103. (23) Ref. 19, pa^cs 2702-2703. (24) Barnicoat, J. Chem. Soc. 1937, 2927. 

(25) Dunlap, Cummer, J. Am. Chem. Soc. 35, 621 (1903). (26) Warren, Briggs, Ber. 64, 

29 (1931). (27) Mulliken, “ Method ” I, 86 (1904). (28) Donleavy, Am. Chem. Soc. 58, 

1005 (1936). (29) Pollard, Adclson, Bain, J. Am. Chem. Soc. 56, 1759 (1934). 

COOH 

1:0535 OXALIC ACm, anhydrous J C 2 H 2 O 4 Beil, n-502 

COOH 

M.P. 189.5® Neut. Eq. 45 

Rhombic octahedra — beginning to sublime even below 100 ® — On stdg. exposed to 
(moist) air readily hydrates yielding C. 2 H 2 O (1:0445). 

[For prepn. (96-98% yield) via distn. of hydrated oxalic ac. (1 :()445) with CCI 4 see ( 1 ), 
or by distn. with toluene (2), or by htg. alone (3).] 

100 pts. aq. at 0 ° dis. 3.5 g. C; at_ 20 ® 9.5 g. C; at 60® 44.3 g. C; at 90® 120 g. C (4) — 
100 pts. abs. ale. at 15° dis. 23.7 pts. C — 100 pts. abs. ether at 25® dis. 23.6 g. C. 

C, in p 3 n’idine, decomposes quant, according to equation: C + AC 2 O ~ CO 2 + CO + 
2 CH 3 .COOH. [Use in quant, detn. of AC 2 O (5) ( 6 ) (7).] — C treated with 4 moles PCls 
gives 50-60% yield oxalyl (di)chloride, b.p. 64® ( 8 ) (9) (10). 

For other reactions of C see hydrated oxalic ac. (1:0445). 

1:6535 ( 1 ) Clarke, Davis, Organic Syntheses, Coll. Vol. I, 412-416 (1932). (2) Johnson, Parting¬ 
ton, J. Chem. Soc. 1930, 1510-1511. (3) Bowden, Organic Syntheses 10, 78-79 (1930). 

(4) Cahn, Z. anorg. aXlgem. Chem. 60, 110 (1908). (5) Rosenbaum, Walton, J. Am. Chem. Soc. 

53, 3366-3368 (1930). (6) Whitford, J. Am. Chem. Soc. 47, 2934-2938 (1926). (7) Krause. 

Ber. 53. 426-432 (1919). (8) Staudinger, Ber. 41, 3559-3560 (1908). (9) Biltz, Topp, Ber. 

46, 1392. Note 2 (1913). (10) Staudinger, Anthes, Ber. 46, 1431; Note 1 (1913). 


1:0538 HEMIMELLITIC ACID 

(Benzene-1,2,3-tricarboxy lie 
acid) 


C 9 H 6 O 6 BeiL IX-976 



190® dec* 


Neut. Eq. 70 
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1:0538-1:0540 


Tbls. with 2 H 2 O from aq., ether or cone. HCl; loses aq. at 100 ° — 100 pts. aq. at 19° 
dis. 3.15 g. C; very eas. sol. hot acj.; fairly eas. sol. ether — C is pptd. from aq. soln. as 
such by addn. of (jonc. HCl; as charact. glistening flakes of mono potassium salt dihydrate 
by addn. of cone. aq. KCl soln. ( 1 ) ( 2 ) (dif. from phthalic ac. (1:0820)]. 

[For prepn. (in 44% yield (3); 79% yield (4); 82% yield (5)) via alk. KMn 04 oxidn. of 
naphthalic anhydride (1:0891) see (3) (5).] 

C on htg. at iii.p. lostis aq. and yields hemimellitic anhydride (anhydromellitic acid) 
[Beil. XV1II-4G8], m.p. 196°. 

C on htg. at 250-300° yields CO 2 and sublimate of phthalic anhydride (1:0725); hence 
on htg. with resorc-inol + drop of cone. H 2 SO 4 yields fluorescein, detectable by charact. 
fluorescence of alk. soln. 

® Trimethyl hemimellitate: m.p. 100° (6) 101-102° (4) [from AgaA htd. with excess 
(JH 3 I in s.t. at 120-125° for several hrs. ( 6 )]. [Unlike the several mono- and di-esters 
it is insol. in aq. Na 2 C() 3 .] 

1:0538 (l) Adolson, Bogert, .7. Arn. Chem. Soc. 58, 2238 (193G). {2) Graebe, Leonhardt, Ann. 

290, 223 (1806). f3) Whitmore, Perkin, J. Am. ('hem. Soc. 51, 3352 (1929). (4) Meyer, 

Wcsche, Ber. 50,453 (1917). (5) Ref. 2, pages 218-219. (O) Ref. 2, page 227. 


1:0540 ACONITIC ACID HOOC.CH2-'C—COOH CaHeOe Beil. 0-849 

HOOC—(!!:—H 

M.p. 191° dec. 

194-195° cor. (1) Neut Eq. 58 

Owing to fact that C on htg. dec. to itaconic ac. (1:0515) and CO 2 , the observed values of 
m.p, may vary widely [cf, ( 2 ) ( 1 ) (3)]. 

Lfis. or ndls. from cone, HCl or from aq. — C is sol. in 5.5 pts. aq. at 13°; in 2 pts. 88 % 
ale. at 12°; spar. sol. ether (4). [For prepn, (41-44% yield) from cryst. citric ac. (1:0455) 
+ cone. H 2 SO 4 see (5).] 

C in alk. soln. reduces KMn 04 (T 1,34) but in CCI 4 or aq. adds Br 2 (T 1.91) only very 
slowly on warming. 

C on treatment with AcCl may yield either or both a, 7 -aiihydroaconitic acid [Beil. 
XVTlIi-(511)], or /3,7-anhydroaconitic ac. [Beil. XVllIi-(511)], the former giving a greenish 
yel. aq. soln. colored reddish brown by FeCL — C, finely powd. and stood 2-3 days at room 
temp, or a few hrs. at 40-45° with equal wt. AC 2 O gives (35-45% yield (6)) of the former or 
a,/-anhydroaconitic ac., ndls. from AcOEt, m.p. 135° — C boiled with 2 wts. AcCl + 5 wts. 
CHCI3 (7) yields i8,7-anhydroaconitic ac., ndls. from C^Hb, C 6 H 406 .iC 6 H 6 (Neut. Eq. 65); 
in dry air CeHg is lost and product has m.p. 78-78.5° cor.; Neut. Eq. 52 (1). [This benzene- 
free product on soln. in 2 pts. cold aq. and evapn. at ord. temp, in vac. desic. gives quant, 
yield of cis-aconitic ac., m.p. 125° ( 8 ).] [The i 8 , 7 -anhydroaconitic acid (m.p. 78°) on htg. 
at 175-190° and 15-20 mm. press, loses CO 2 and gives 62% yield of itaconic anhydride 
(1:0654) (9).] 

C does not yield an acid chloride either with PCU or SOCI 2 (10)° 

C on boiling aq. soln. with excess Ca(OH )2 gives no ppt. [dif. from citric ac. (1:0455) or 
tricarballylic ac. (1:0520)]. 

® Color reaction with AC 2 O -f- pyridine: C on warm, with AC 2 O H- pyridine gives a 
beautiful violet-red coloration. The reaction is very sensitive and in filtered ultra¬ 
violet light even 1 7 of C can be detected by the yellow fluorescence of the reaction 
product <11), cf. also (12). [Tartaric ac. (1:0525) and even mcsotartaric ac. (1:0490) 
(13) gives an emerald-green color; citric ac. (1:0455) a carmine-red; other dicarboxylic 
acids give a brown color or none at all ( 12 ).] 
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® Tri-(phenacyl) aconitate: m.p. 90® (14) [cf. T 1.391]. 

® Tri-(^-chlorophenacyl) aconitate: m.p. 169.0® (15) [cf. T 1.391]. 

® Tri-(^-bromophenacyl) aconitate: m.p. 186.0® (15) [cf. T 1.391]. 

1:0540 (1) Malachowski, Maslowski, Her. 61, 2522-2523 (1028). (2) Bruce, Organic Syntheses 

17, 2, Note 6 (1937). (3) Bcuth. J. Am, Chem. Soc, 48, 2155-2158 (1926). (4) Michael, 

J, prakt. Chem. (2) 52, 342, Note (1895). (5) Bruce, Organic Syntheses 17, 1-3 (1937). 

(6) Malachowski, Giedrf)yc, Jcrzmanowska, Ber. 61, 2532 (1928). (7) Anschutz, Bertram, 

her. 37, 3967 (1904). (8) Ref. 1, i)age 2524. (9) Ref. 7, paf^e 3969. (10) Froschl, Maier, 

Monatsh. 59, 274 (1932). 

(11) Taylor, J. Chem. Soc. 115, 887-889 (1919). (12) Fllrth, Herrmann, Biochem. Z. 280, 

448-457 (1935); Chem. Abs. 30, 54 (1936). (13) Casares-Lopez, Biochem. Z. 284, 365-366 

(1936); Cent. 1937, I, 392. (14) Rather, Reid, J. Am. Chem. Soc. 41, 80 (1919). (15) Jude- 

find, Reid, J, Am. Chem. Soc. 42, 1055 (1920). 


1:0545 


PROTOCATECHUIC ACID C 7 H 6 O 4 

(3,4-Dihydroxybenzoic acid) HO—COOH 


Beil. X-389 


no 


M.P. 199-200° dec. Neut. Eq. 154 

Ndls. or this, with 1 H 2 O from aq,; cryst. aq. lost above 100 ° — Sol. in 53-55 pts. aq. 
14°; very eas. sol. ale.; mod. sol. ether, aim. insol. hot CeHe. [For prepn. of Cfrom piper- 
onylic ac, see latter (1:0865); from 3-bromo-4-hydroxybenzoic ac. by KOH fusion (70% 
yield) see (1).] 

C reduces NH 4 OH -f AgNOs and Tollens’ rcagt. (T 1 . 11 ) but not P'ehling’s soln. (T 1 . 22 ) 
— C in aq. soln. gives with P^eCla (T 1.41) an iutense green color changing to dark red on 
addn. of NH4OH, Na 2 C 03 or NaHCOs. 

C on dry distn., or on htg. with aniline at 130° loses CO 2 yielding pyrocatechol (1:1620). 

C dislvd. in 3i moles 10% aq. NaOH, shaken with 4 moles dimethyl sulfate in cold, then 
warmed 2 hrs. at 100 ° and finally boiled until all ester is saponified, gives on acidification 
(90% yield (2) (3)) 3,4-dimethoxybenzoic ac. (veratric acid) [Beil. X-394], m.p. anhydrous, 
181°. [From cone. aq. solns. above 50° this product crystallizes in anhydrous form; from 
dil. aq. solns. below 50° it seps. as a monohydrate, losing aq. above 100 °.] [The mono¬ 
methyl ethers, viz. 4-hydroxy-3-methoxybenzoic acid (vanillic acid) [Beil. X-392], m.p. 
207°, and 3-hydroxy-4-methoxybenzoic acid (isovanillic acid) [Beil. X-393], m.p. 250°, do 
not show characteristic FeCls colors and this means cannot be used to detect them if mixed 
with veratric ac.] 

C in 10 pts. AC 2 O treated with 1 pt. solid anhydrous K 2 CO 3 (87% yield (4)), or C in 
2 N aq. NaOH at 60° treated with 2 moles AC 2 O (5), or C htd. at 100 ° for 2 hrs. with a little 
ZnCl 2 ( 6 ) yields 3 ,4-diacetoxybenzoic acid, m.p. 157-158° cor. (5) ( 6 ), 162° (4). [3-Acetoxy- 
4-hydroxybenzoic acid has m.p. 202-203° cor. ( 6 ).J 

C (1 g.) + NaOH (4 g.) in 36 ml. aq. shaken at 0 ° with BzCl (9.1 g.) yields benzoyl 
(3,4-dibenzoyloxy)benzoate, cryst. from aq., m.p. 198° (7). 

® Methyl protocatechuate: from C in CH 3 OH satd. with HCI gas, or contg. 1% cone. 

H 2 SO 4 ; white ndls. from hot aq., m.p. 134.5°. 

1:9545 (1) Couturier, Ann. chim. (11) 16, 572-573 (1938). (2) Graebe, Martz, Ann. 346, 216- 

217 (1906). (3) Wieland, Konz, Sonderhoff, Ann. 567, 168 (1936). (4) Malkin, Nierenstein, 

Ber. 61, 797 (1928). (5) Lesser, Gad, Ber. 59, 234 (1926). (6) Fischer, Bergmann, Lipsohitz, 

Ber. 51, 74 (1918). (7) Ouo, Imoto, Bull. Chem. Soc. Japan 16, 330 (1935). (8) Matsmoto, 

Ber. 11, 129 (1878). 
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1:0548 MESACONIC ACID GHj-C-COOH ( 8 ) CsHg04 BeiLn-763 

(Methylfumaricacid) hOOC-4-H 

M.P. ^04.5'^ cor. (1) Neut. Eq. 65 

Rhombic ndls. from ale. or dil. HNO 3 ; this, from ether or AcOEt; cryst. pdr. from hot 
aq. or ether -f Igr. — Sublimes undecomposed but is not volatile with steam. Sol. in 38 
pts. aq. at 14°; eas. sol. ale., ether; spar. sol. CHCI 3 , CSo, Igr. 

[For prepn. of C from citraconic acid (1:0435) via action of light on CHCI 3 or CHCI 3 + 
ether soln. contg. trace of Br 2 (67%-85% yield) see (2) (3) (4); from citraconic anhydride 
(1:1135) or acid via evapn. of dil. HNO 3 soln. (43-52% yield) see (5).] 

C on htg. at 250°, or htg. with AcCl in s.t., yields citraconic anhydride (1:1135) — C 
with 2 moles PCI 5 (4) ( 0 ) <7), or SOCI 2 ( 8 ) yields mesaconyl (di)chloride, b.p. 64-65°i4 (7). 
[This acid chloride is completely hydrolyzed to C by stdg. with aq. for 24 hrs., but if it is 
first refluxed for 3 hrs., or htd. with 20 % of AICI 3 at 100 °, some conversion to citraconyl 
chloride occurs (4).] 

[For detn. of C in mixts. with itaconic ac. (1:0515) see (9).] 

® Di-^nitrobenzyl mesaconate: m.p. 134° cor. (1) [cf. T 1.39]. 

® Mesaconic dihydrazide: cryst. from dil. ale., m.p. 217-218° cor. ( 1 ) [from diethyl 
mesaconate (1:3892) in ale. on stdg. overnight with 42% aq. hydrazine hydrate (1)]. 

® Mesaconic diamide: j)l. from aq. or ale., m.p. 176.5° (10); 177-177.5° (11) 179.6° 
(3) [from dimethyl mesaconate (1:3591) -f cone. aq. NH 4 OH]. [Of the two mono¬ 
amides the ot (mcsacon-a-amidic ac.) has m.p. 22 °; the (mcsacon-jS-amidic acid) 
has m.p. 174°.] 

®) Mesaconic dianilide [Beil. XII-307]: from mesaconyl (di)chloride (above) -f excess 
aftiline both in ether soln. ( 100 % yield); ndls. from aq., m.p. 185.7° ( 10 ). [Note that 
aniline mesaconate htd. at 240° does not give the corresp. dianilide but instead citra- 
conanil [Beil. XXl-407], m.p. 98-99°.] (Of the two monoanilides, the a- (mesacon-a- 
anilic acid) has m.p. 202°; the /3- (mesacon-jfl-anilic acid) has m.p. 163°.] 

® Mesaconic di-^-toluidide [Beil. Xll-938]: from mesaconyl (di)chloride (above) + 
excess aniline, both in ether soln.; ndls. from ale., m.p. 212 ° ( 12 ) (but accompanied by 
much i 8 -chloride-«-p-toluidide, yel. ndls. from CeHe, m.p. 115° (13)). [The a-mono-p- 
toluidide (A^-p-tolyl-mcsacon-a-amidic acid) has m.p. 196.] 

1:0548 ( 1 ) Mottern, Keenan, J. Am, Chem.. Soc. 53, 2347-2349 (1931). (2) Linstead, Mann, 
J. Chem, Soc. 1^1, 734. (3) van de Straete, Bull. eoc. chim. Belg. 44, 318-319 (1935). 

(4^ Lutz, Taylor, J. Am. Chem. Soc. 55, 1173 (1933). (5) Shrincr, Ford, Roll, Organic Synthe¬ 
ses 11, 74-75 (1931). (6) Petri, Ber. 14, 1635 (1881). (7) Anschutz, Ann. 353, 190 (1907). 

(8) Meyer, Monatsh. 32, 423 (1901). (9) Ref. 2, pages 735-736. (10) Strecker, Ber. 15, 

1641(1882). 

( 11 ) Demarcay, .4nn. c/u'm. (5) 20, 479 (1880). (12) Ref. 7, page 196. (13) Ref. 7, page 192. 


1:0550 RACEMIC ACID 

(d,i-Tartaric acid) 

M.P. 205-206® (anhydrous) Neut. Eq. 75 (anhydrous) 

M.P. 203-204° (monohydrate) 84 (monohydrate) 

C cryst. from aq. solns. above 73°, from strong H 2 SO 4 solns. at 26°, or from abs. ale., in 
anhydrous form — Otherwise cryst. with 1 H 2 O, efflorescing in air and losing aq. completely 




COOH 
H—<!^-OH 
H 

ioOH 


COOH 
HO—dj—H 
H—d— OH 
doOH 


C4H,06 BdL m-S»9 
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at 100 ® — The inonohydrate is sol. in 5 pts. aq. at 20 ® (less than either d- or Z-acids) or in 
48 pts. cold ale. — At 15® C is spar. sol. ether, viz., 1.08%. [In colorimetric detns. mol. 
wt. must be considered as 2 C 4 H 6 O 6 ( 1 ).] 

[For prepn. of C from d-tartaric ac. (1:0525) by racemization with alk. see (2) (3) (4) 
(5).] [For detn. of C in presence of d-tartaric and meso-tartimc (1:0490) see (6) (7).] 

C htd. with 4 moles BzCl at 100° until evol. of HCl stops (abt. 10 hrs.), product washed 
with ether gives dibenzoyl-</,/-tartaric anhydride, m.p. 182° (8) which on boilg. with aq. 
hydrolyzes to dibenzoyW,/-tartaric ac., pr., m.p. after air drying, 112-113° (8). 

Salts: KHA; sol. in 180 pts. aq. at 19°, in 139 pts. at 25°, in 14.3 pts. at 100°. 

CaA. 4 H 2 C pptd. by satd. CaS 04 soln. (dif. from d-iartaric ac. (1:0525) or meso-tartaric 
ac. (1:0490); ppt. sol. in dil. HCl and repptd. immed. by NH 4 OH (dif. from salt of d-tar- 
•taric ac.) — [For comparison of aq. soly. of Mg, Ca, Sr, Ba, and Pb salts of C with corre¬ 
sponding derivs. of d-tartari<! ac. see (9).] 

C in equal wt. MeOH, satd. with dry HCl, and stood 24 hrs. (10) yields dimethyl d,/-tar¬ 
trate (1:2385). [This is known in two forms: stable form, m.p. 90°; metastablc form, 
m.p. 84°.] 

(g) Color reaction with AcoO -f- pyridine: C warmed with AevjO -h pyridine gives an 
emerald-green color (11). [For further comment see also 7>/c.so-tartaric ac. (1:0490).] 

® Di-(^-nitrobenzyl) d,/-tartrate: m.p. 147.6° (12) [cf. T 1.39]. 

-d,/-Tartramide: rect. pr. from aq. MeOH, m.p. 226° (13). 

-d,/-Tartranil [Beil. XXl-625]: from aniline acid ra(;cmate, htd. at 190°; Ifts. m.p. 

235-236° (14). 

1:0550 ( 1 ) Blank, J. Chem. Education 14, 393 (1937). (2) Hollcman, Organic Syntheses, Coll. 

Vol. I. 462-463 (1932). (3) Canipbell, Slotin, Johnson, J. Am. Chem. Soc. 55, 2004 (1933). 

( 4 ) Newman, Riley, J. Chem. Soc. 1933, 46. (5) Coops, Verkado, Rec. trav. chim. 44, 986- 

987 (1925). (6) Holleman, Rec. trav. chim. 17, 69 (1898). (7) WinthtT, Z. phyaik. Chem. 56, 

488-492 (1906). (8) Brigl, Griiner, Ber. 65, 641-644 (1932). (9) l)at)Oux, Ciittat, Helv. 

Chim. Acta 4, 740-748 (1921). (10) Anschhtz, Pictet, Ber. 13, 1176 (1880). 

(11) Casares-Lopez, Biochem. Z. 384, 365-366 (1936). (12) Lyman, Reid, J. Am. Chem. 

Soc. 39, 709 (1917). (13) Williams, J. Chem. Soc. 1037, 1518. (14) Wende, Ber. 29, 2720 

(1896). 


1:0551 


TRIMELLITIC ACID 

(Benzene-1,2,4-tricarboxy lie 
acid) 


HOOC 



CgHeOe 


COOH 

COOH 


Beil. IX-977 


M.P. 328° (1) (2) (6) Neut. Eq. 70 
238° (3) (4) (9) 

Ndls. from aq.; cryst. from AcOH, dil. ale., or CeHe -f acetone — Eos. sol. aq., ale., 
ether; spar. sol. acetone; aim. insol. CHCI 3 , CCI 4 , C 6 H 6 ,CS 2 . 

C on distn. (5) or on htg. at 210-220° at 2 mm. (6) (7) loses aq. yielding the corresponding 
anhydride (anhydromellitic acid) [Beil. XVIII-468] which sublimes; m.p. 162° (6), 162.5- 
163.5° (S), 163° (7), 165-167° (5). 

C (as 2% soln. of neutral ammonium salt) is pptd. by Hg, Cd, Pb, and Ag salts, but not 
by Mg, Ca, Sr, Ba, Cu, Ni or Co salts (10). [The Ba salt is nevertheless much less sol. than 
Ba isophthalate and can be used to sep. C from isophthalic ac. (1:0900) (6).] [The Ca salt 
forms charact. feather ndls., insol. cold aq. (11).] 

[The m.p. of mixtures of C with either benzene-1,2,3,4-tetracarboxylic ac. (1:0553) or 
benzene-1,2,3,5-tetracarboxylie ac. (1:0555) is depressed (12).] 
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1:0551 (1) Ekstnind, J. prakt. Chem. (2) 43, 428 (1891). (2) Ruzioka, do Graaff, Hoskitig, Helv. 
Chim. Acta 14, 237 (1981). (3) Maxwell, Partington, Trans. Faraday Sac. 33, 775 (1932). 

{4) Morgan, C-oulson, .7. Chem. Sac. 1939, 2554. (5) Spilth, Kuffnor, Ber. 64, 375 -370 (1931). 

(6) Mills, Noddor, J. Chem. Sac. 119, 2104 (1921). (7) Finhter, Stenzl, Beglinger, Hdv. Chim, 

Acta 31, 379 (1938). (8) Sohultzc;, Ann. 359, 142 (1908). (9) Feist, Ann. 4M, 104 (1932). 

(10) Wegscheider, Perndann(*r, Auspitzer, Monatsh. 31, 1265 (1910). 

(11) Porkiii, Stone, J. Chem. Sue. 137, 2297 (1925). (12) Ruzioka, Schinz, Moyer, Helv. Chim, 

Acta 6, 1091 (1923). 


1:0553 BENZENE-1, 2 , 3,4.TETRACARBOXyLIC ACID CioHeOs BeU. IX-997 

(Mellophanic acid: COOII 

prehnitic acid) I 

(see text) COOH 

iJ-COOH 

COOH 

M.P. 330-238° (1) Neut. Eq. 03.5 
238° dec. (3) 

[The trivial name to ho npi)]io(l to this acid is badly confused in the literature: in view of 
its relationship to i)rohiiitene (1,2,3,4-tetramethylbenzene) the name prehnitic acid is now 
preferred (1) (2); however, the name mellophanic acid is used by Chem, Ahs., 1939-1936 
and also in 3rd Decennial Index (1936-1927); also by the Centralblatt^ 1938-1925. In 
Bcilstcin the name prehnitic is used in IX-997, the name melloi)hanic in lXi-(435). Other 
refercyicc books vary and care must be exercised in all researches.] 

Prisms from aq. with 2 II 2 O, lost above 100° — C can l>e recrystd. from cone. HCl, dil. 
HCl (1:1) (1) or cone. HNO 3 — C is readily sol. aq. or acetone, but spar. sol. in other org. 
solvents. (3.) 

[For prepn. in 33-40% yield by alk. KMn 04 oxidn, of naphthalene-1,4-dicarboxylic acid 
(in turn from carbonation of 1,4-disodiumnaphthalene (4)) see (1).] 

C on sublimation in vac. (5) or on htg. at 250° for 15 min. at ord. press. (6) yields a dian¬ 
hydride [Beil. XIXi-(706)], cryst. from Igr. -f CeHs (1:1), m.p. 193-196° after sintering at 
185° (6); cf. (5). [This anhydride is insol. in aq. but sol. in NH 4 OH (6).] 

Ag 4 A; Ba 2 A. 6 H 20 (sepg. on pptn. with aq. Ba(OAc )2 and losing 4 H 2 O readily, last two 
with difficulty (5)); Ca 2 A, Pb 2 A (7), all dif. sol. aq. 

® Tetramethyl benzene-1,2,3,4-tetracarboxylate: cry.st. from MeOH; m.p. 129-130° 
(8), 132° (9); 133-135° (3) [from C -h excess diazomethane in ether (10) (11) or from 
Ag 4 A -f CH 3 I (3)]. [This ester depresses the m.p. of the corresp. deriv. of benzene-1,- 
2,4,5-teiracarboxylic acid (1:0557) (11). It also has peculiar prop, of acquiring a 
beautiful purple color on exposure to light without visible change in cryst. form; on 
fusion or on solution the purple cryst. give colorless liquids from which a colorless solid 
deposits and this again turns purple on reexposure to light (1).] 


1:((553 (1) Smith, Carlson, J, Apt- Chem. Soc. 61, 288-291 (1939). (2) Smith, Byrkit, J. Am. 
Chem, Soc. 55, 4306 (1933). (3) Bamford, Simonsen, J. Chem. Soc, 97, 1900 (1910). 
(4) Walker, Scott, J. Am. Chem, Soc. 69, 953 (1938). (5) Schroeter, Ber, 57, 2032 (1924). 

(6) Freund, Fleischer, Ann, 411, 26 (1916). (7) Smith, Kiess, J, Am, Chem. Soc. 61, 288 
(1939). (S) Fieser, Peters, J. Am. Chem. Soc, 54, 4352 (1932). (9) Ruzicka, et al., Helv. 
Chim. Acta 15, 1502 (1932). (10) Warnat, Ber, 58. 2773 (1925). 

( 11 ) Hillemann, Ber. 68, 105 (1935). 
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1:0555 


BENZENE-1,2,3,S-TETRACARBOXYLIC ACID CioHeOg 


(Prehnitic acid: mellophanic acid) 
(see text) 


COOH 



Beil. lX-997 


M.P. abt. 253° (see text) Neut. Eq. 63.5 

[The trivial name to be applied to this acid is badly confused in the literature; the desig¬ 
nation mellophanic acid is now preferred (1); however, the name prehnitic acid is used by 
Chem. Abs. and by CentralhlatL Care must be exercised in all searches. See also comment 
under bcnzene-l,2,3,4-tetracarboxylic acid (1:0553).] 

Pr. from HCl — M.p.’s reported vary widely, viz., rn.p. 23S-253° (1), 253-262° (2), 252° 
after softening at 240° (3), 263-266° (4) — Eas. sol. aq. 

C on htg. above rn.p. loses aq. and on cooling yields the anhydride, 1,2-anhydroprehnitic 
ac. or 3,5-dicarboxyphthalic anhydride [Beil. XVIlI-508], rn.p. 239° (5). 

® Tetramethyl benzene-1,2,3,5-tetracarboxylate: ndls. from MeOH, rn.p. 108-109° 
(3), 107-109° (1) [from C in ether treated with diazomethane (1) or from Ag 4 A -|- 
CHal (3)]. 

1:0555 (1) Smith, Byrkit, J, Am. Chem. Soc. 55, 4306, 4308 (1933). (2) Freund, Fleischer, Ann. 

411, 35 (1916), (3) Bamford, Simoiisen, J. Chem. Soc. 97, 1907 (1910). (4) Maxwell, 

Partington, Trans. Faraday Soc. 32, 778-779 (1936). (5) Baeyer, Ann. 166, 328 (1873). 


1:0557 PYROMELLITIC ACID 

(Benzene-1,2,4,5-tetracar- 
boxylic acid) 



Beil. IX-997 


M.P. 275° (1) Neut. Eq. 63.5 (1) 

273-275° <2) 

270-272° (3) 

Tbls. or pr. with 2 H 2 O from aq., m.p. 242° (1) —Owing to the formation of this hydrate 
and also to conv. of C to pyromellitic dianhydride on htg., m.p. of C is variously reported 
from 264° to 276° — 100 pts. aq. at 16° dis. 1.42 pts. anhydrous C; eas. sol, ale., sol. ether. 
[For prepn. from pine or spruce charcoal by oxidn. with 82-88% H 2 SO 4 -f drop of Hg at 
290-316° see (4); for prepn. starting with xylene see (6); for prepn. by KMn 04 oxidn. of 
techn. octahydroanthracene see (14).] 

C htd. at 290° at 13 mm. (6), or htd. at 250° and then sublimed in vac. (7), or vac. dried 
finely powdered C refluxed 15 min. with 2 pts. AC 2 O and soln. allowed to cool in vac. dessica- 
tor over KOH (8) gives pyromellitic dianhydride [Beil. XIX-196], m.p. 286° (6); 277-279° 
(7). [This anhydride is insol. in cold aq. Na 2 C 03 (dif. from C).] 

C + slightly more than 4 moles PCls htd. over free flame until mixt. is completely liquid 
and no more HCl is evolved, then POCI 3 distd. off, gives (60% yield (9)) pyroflaellitic acid 
(tetra)chloride, b.p. about 320°, m.p. 64° (10). 

® Tetramethyl pyromellitate: from C + MeOH + dry HCl (90% yield) (11)), or from 
Ag pyromellitate + excess CHgl in s.t. htd. 6 hrs. at 100° (1); Ifts. from MeOH, m.p. 
141.6° (1); 141° (12); 142° (13) [also from pyromellityl tetrachloride (above) -f 
NaOHm88%yield(9)]. 
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® Tetraethyl pyromellitate: from C 4- EtOH htd. in stream of HCl gas (14), or from 
Ag pyromellitate -f excess Etl in s.t. htd. at 100°; m.p. 54° (14); 53° (12). 

1:0557 (1) Feist, Ber. 44, 137-138 (1911). (2) Meyer, Steiner, Monatsh. 35, 393 (1914). 
(3) Smith, Byrkit, J. Am. Chem. Soc. 55, 4306 (1933). (4) Philippi, Thelen, Orgariic Syniheaes 

10, 90-92 (1930). (5) de Dieslmoh, vSohmidt, Decker, Helv. Chim. Acta 6 , 548-549 (1923). 

(6) Schroetcr, Bar. 57, 2023 (1924). (7) Fieser, Hershberg, J. Am,. Chem. Soc. 57, 2196 

(1935). (8) Philippi, Seka, Monatsh. 43, 617 (1922). (9) Seka, Sedlatschek, Prcissecker, 

Mmmtsh. 57, 95 (1931). (10) Ott, Langenehl, Zerweck, Ber. 70, 2362 (1937). 

(11) Meyer, Sudberough, Ber. 27, 1589 (1894). (12) Farmer, Ingold, J. Chem. Soc. 119, 

2014 (1921). (14) Ruzicka, Schinz, Meyer, Hdv. Chim. Acta 6 , 1095 (1923). (14) von Braun, 

Lemke, Ber. 57, 681 682 (1924). 


1:0559 TRIMESIC ACID 

(Benzene-1,3,5-tri- 
carboxylic acid) 

M.P. 380° cor. (1) (2) Neut. Eq. 70 

This ac. melts at such a high temp, that much disagreement is recorded. Ndls. or salt¬ 
like pr. from hot water; very sol. ale.; insol. in ether, CgHg or CHCI 3 — Soly. in aq. 2.6% at 
22.5°; 0.38% at 16°. 

[For prepn. by KM 11 O 4 oxidn. of mesitylene (1:7455) in 78% yield see (1) (3).] 

C, htd. with PCls (3.5 moles) yields trimesityl (tri)chloride (b.p. 213° at 13 mm.), colorless 
ndls. from It. pet., m.p. 35-37° (3). 

Ba 3 A 2 + aq.; aim. insol. cold aq.; very dif. sol. hot [dif. from isophthalic ac. (1:0900)]. 
NaH 2 C 9 H 30 G, KH 2 C 9 H 3 O 6 both dif. sol. aq.; sol. in excess alk. carbonate (4). 

® Trimethyl trimesate: ndls. from MeOH, m.p. 143-144° (5), 142° (6) [from C in abs. 
MeOH + dry HCl (5)]. 

® Triethyl trimesate: pr. from ale., m.p. 132-133°, 133° after sintering at 127° (6) 
[from C in abs. EtOH -f dry HCl (7) or from AgaA + C 2 H 6 I (8)]. 

-Trimesic triamide: m.p. 365° cor. dec. (3). 

-Trimesic trianilide: cryst. from AcOH, m.p. 118-120° dec. (9) [prepd. indirectly]. 

1:0559 (1) Ullmann, Uzbachian, Ber. 30, 1799 (1903). (2) Graebe, Krafft, Ber. 39, 2509 (1906). 
(3) Bennett, Wain, J. Chem. Soc. 1936, 1111. (4) Fittig, Furtenbarh, Ann. 147, 305 (1868). 
(5) Pechmann, Ann. 364, 296 (1891). (6) Schorger, J. Am. Chem. Soc. 39, 2677 (1917). 
(7) Ref. 5, page 309. (8) Baeyer, Ber. 19, 2186 (1886). (9) Curtius, J. prakt. Chem, (2) 91, 

89 (1915). 


COOH 



CgHeOe Beil. lX-978 


HOOC-A >-c;ooH 



ORDER I: SUBORDER I: GENUS 3: ACIDS 
Division A. Solid Acids 

Section 2: ‘‘ Not soluble ” in 60 parts of cold water 

1:0560 PELARGONIC ACID CHg. (CH 2 ) 7 .COOH CsHigOz Beil. 11-352 

(Nonanoic acid; ?i-nonylic acid) 

M.P. + 12.3'^(1) Neut. Eq. 158 = 0.90552 (1) nit(yei) = 1.43446 (1) 

B.P. 254.4°<1) 

Oily liq. which on cooling freeze.*? to Ifts. — Dif. sol. aq.; slowly volatile with steam. 

[For prepn. in 60-75'^/(i yield w-heptyl bromide via maloni(^ (ister synthesis see ( 2 ).I 
C with PCI 5 (65^;^, yield (3)), or PCh (72% yield (1)), or Wh + ZnClo (93% yield 
(3)) or 1.5 moles SOOh* {S5(,^ yield (3)) gives n-nonanoyl chloride, b.p. 215.35°; m.p. 
-60.5°: = 0.94206 ( 1 ). 

PbA 2 , cryst. from ale,, m.p. 94-^95° (4); CaAa, cr>"st. from dil. MeOH, m.p. 216° (5); 
ZnA 2 , cryst. from ale., m.p. 131-132° ( 6 ); CdA 2 , cryst. from hot ale., m.p. 96° ( 6 ); CuA 2 , 
cryst. from hot ale., m.p. 260° ( 6 ). 

l^he p-nitrobenzyl and phenacyl esters of C are oils ( 11 ) and not recioinnaaided as derivs. 
for identification. 

® ^Chlorophenacyl pelargonate: m.p. 59,0° (7) [cf. T 1.391]. 

(g) A-'Bromophenacyl pelargonate: m.p. 68.5° (7) [cf. T 1.391]. 

® ^-lodophenacyl pelargonate: m.j). 77.0° (7) [cf. T 1.391]. 

® A“Pbenylphenacyl pelargonate: m.p. 71° ( 8 ); 70.8-71.3° cor. (11) [cf. T 1.391]. 

<g) Pelargonamide: m.p. 99° (9). 

® Pelargonanilide: m.p. 57° (9). 

® Pelargon-A-toluidide: m.p. 84° (9). 

® 2-(n-Octyl)benzimidazole: from C -f 1 mole o-phenylenediarnine on htg. at b.p. for 
J hr.; m.p. 139.5-140.5° cor. (10). 

1:0560 (1) Dcffet, Bull. soc. cMm. Belg. 40, 388-393 (1931). (2) Rr'id, Ruhofif, Organic Synthe¬ 
ses 16, 60-62 (1936). (3) Clark, Bell, Trans. Roy. Soc. Canada (3) 27, III, 97 103 (1933). 

(4) Neaves, Analyst 37, 399 (1912). (5) Harrit»s, Ann. :I43, 358 (1905). (6) Zinerke, PYanchi- 

mont, Ann. 164, 337 (1872). (7) Moses, Reid, J. Am. Chem. Soc. 64, 2101 (19;i2). (8) St. 

Pfau, Helv. Chim. Acta 16, 1270 (1932). (9) Robertson, J. Chem. Soc. 116, 1220-1221 (1919). 

(10) Pool, Harwood, Ralston, J. Am. Cfum. Soc. 69, 178 (1937). 

(11) Price, Griffith, J. Am. Chem. Soc. 62, 2884 (1940). 

CH3.(CH2)7.CH 

1:0565 OLEIC ACID jj C 18 H 34 O 2 Beil, n.463 

H00C.(CH2)7.CH 

M.P. 4-13.36° a-form ( 1 ) Neut. Eq. 282 n}} = 1.4614 ( 1 ) 

4-16.25° /3-form (1) nf? = 1.4597 (1) 

C cryst. first in a-form; on keeping this may change slowly into the slowly crystg. stable 
^-form (1) — Pure sarnpkjs of C oxidize on stdg. in corked vessels and m.p. falls about 0.1° 
per month; if pure C is kept in solid form in refrigerator there is little change in m.p. ( 1 ) — 
C is insol. aq.; misc. with ale. or ether — C dec. on distn. at ord. press, but distils with super¬ 
heated steam at 250°. 
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SOLID ACIDS, ‘‘INSOLUBLE 


1:0565-1:0569 


[For prepn. of pure C from methyl oleate via fractional distn. in vac., hydrolysis, and puri¬ 
fication of C by low temp, recrystn. from acetone at —75° see (1).] [For further study of 
purification sec (2) (3).] [For study of methods of sepn. of C from satd. acids and from 
linoleic acid see (14).] 

C adds Br 2 ; reduces alk. KMn 04 (T 1.34) — C on fusion in tt. with excess moist KOH at 
300-320° is aim. quant, converted to K palmitate, KOAc + H 2 . 

C treated with PCI 5 (27% yield (4); 75% yield (5)), PCI 3 (40%; yield (6)), PCI 3 + ZnClj 
(^>0%; yield (4)), or SOCI 2 (75% yield (5); 80% yield (4)) gives oleyl chloride, b.p. abt. 
213° at 13 mm. 

C, on treatment with nitrous fumes (oxides of nitrogen) (7), or with cone, cold HNO 3 , or 
dil. HNOs + NaN02 (7) (1) gives the isomeric trarm acid, claidic acid (1:0010), m.p. 44° 
[resultant equilibrium mixt. conts. 34% C + (»0% elaidic ac. (7) (1)]. [For m.p. -f compn. 
curve for the system see {7).] 

[For m.p. compn. curves for systems: C -p palmitic ac. (1:0650) and C + stearic ac. 
(1:0600) see (1).] 

PbA 2 is sol. in ether or pet. ether [dif. from satd. acids]; CaA 2 , m.p. 83-84° (13). 

® 9,10-Dihydroxystearic acid: 3 pts. C, dislvd. in 900 pts. aq. + 1 pt. KOH, and oxid. 
at 0 ° with 0.5 N KMn 04 gives quant, yield 9,10-dihydroxystearic ac., m.p. 132° ( 8 ) — 
[The temp, must be kept between 0 - 10 °, the cone, of K oleate must not exceed 1 %, 
the KMn 04 soln. must not exceed 0 . 1 %, a slight excess t)f alkali must be present, and 
the time must not exceed 5 min. (9). After decolorizing soln. with 8 O 2 the product is 
filtered off and washed with pet. ether in which it is insoluble.) [Cf. also ( 1 ).] 

® ^-Chlorophenacyl oleate: m.p. 40° (10) [cf. T 1.391J. 

® ^-Bromophenacyl oleate: m.p. 46° (10) [cf. T 1.391). 

® />-Phenylphenacyl oleate: m.p. 61° (10); 60.5° (11); 58-59.5° (12) [cf. T 1.391]. 

- [Oleamide: m.p. 75-76°.) 

- [Oleanilide: m.p. 41°.] 

- [Oleic-^-toluidide : m.p. 42.5°.] 

1:0565 (1) Smith, J. Chem. Soc. 1939, 974-980. (2) Lapworth, Pearson, Mottram, Biochem. J. 

19, 7-18 (1925J. ( 3 ) Brown, Shiiiowara, J, Am. Chem, Soc. 59, 6-8 (1937). (4) Clark, Bell, 

Traits. Roy. Soc. Canada (3) 37, III, 97-103 (1933). (5) Sulzberger, Z. angew. Chem. 37, 40 

(1914). (6) Tiiufel, Kunkele, Chem. Umschau 43, 27-29 (1V)35). (7) Criffiths, Hilditch, J. 

C?tem. Soc. 1933, 2315-2324. (8) Robinson, Robinson, J. Chem. Soc. 137, 177 (1925). 

(9) Lapworth, Mottram, J. Chem. Soc. 137, 1629 (1925). (lO) Kimura, Chem. Abs. 36, 4583 
(1932). 

( 11 ) Drake, Broriitsky, J. Am. Chem. Soc. 53, 3719 (19.30). (12) Noller, Bannerot, J. Am. 

Chem. Soc. 56, 1565 (1934). (13) Klimont, J. prakt. Cfum. (2) 109, 271 (1925). (14) Hart- 

such, J. Am. Chem. Soc. 61, 1142-1144 (1939). 

- n-CAPRYLIC ACID CH 3 (CH 2 )o.COOH C 8 H 16 O 2 Beil. 11-349 

M.P. +16.3° Neut. Eq. 144 Z)f = 0.90884 nf? = 1.4368 

See 1:1145. Genus 3: Division B: Section 2. B.P. 239.3°, 

- n-ENANTHIC ANHYDRIDE [dig. (CH2)5.C0]20 C 14 H 26 O 3 

(n-Heptylic anhydride) 

M,P. +17° = 0.91745 

See 1:1165. Genus 3: Division B: Section 2. B.P. 258°. 

1:0569 n-CAPRIC ANHYDRIDE [CH3.(CH2)8.CX)]:!0 CsoHasOs BeiL S.N.-16I8 
M.P. 33.9° (!) Dl° = 0.8596 (1) = 1.4334 U) 


BeU. n.<}40 
ni^ « 1.43346 



1:0569-1:0573 


GENUS 3, DIV. A, SECT. 2 


126 


Prob. responds to Generic Test 3-B (titration in ale.) — Hydrolysis with aq. alk. (T 1.51) 
gives Sap. Eq. 163 and yields soln. contg. salt of w-capric acid (1:0585), q.v. 

1:0569 (1) Holdo, Cumtnor, Btr. 58, 1418-1424 (1925). 

1:0570 UNDECYLENIC ACID CH 2 =C'H.(CH 2 ) 8 .COOH C 11 H 20 O 2 Beil, n-458 

(Undecen-lO-oic acid-1) 

M.P. 24.5° Neut. Eq. 184 = 0.9072 

B. P. 275° 

C reduces alk. KMn 04 [T 1.34] —C adds Brj (T 1.91) [yielding (1) <2) lO.ll-dibromo- 
undecanoic ac. [Beil. 11-358], m.p. 38°] [dif. from w-uiidccylic ac. (1:0573)]. 

C adds HBr in any solvent in ahseme of air to give mainly 10-bromoundecanoic ac., 
m.p. 27°; in presence of air “ abnormal ” addition occurs yielding mainly 11 -bromoundeca- 
noic ac., m.p. 51°. [For m.]). -j- compn. data on system: lO-brorno- and 11-bromoimdeca- 
noic acids see (3).] [For further study of this reaction see (4) (5) ( 6 ).] 

[C in Celle treated with HI gas yields only 10-iodoimdecanoic ac., m.p. 22° <7); C in 
CeHe adds dry HCl only very slowly but yields only 10-chloroundecanoic ac., m.p. 32° (7).] 
C with PCIb (100% yield (8)) or PCI3 (0) or kSOCIz (12) [cf. T 1.37] gives undecylenyl 
chloride, b.p. 128.5°]4- 

C, dislvd. in 3-4 pts. fumg. HNO 3 and warmed to 60° evolves C ()2 and on cooling gives 
crystn. cream of sebacic ac. (1:0730), cryst. from aq., m.p. 133° ( 10 ) — C, oxidized with 
cklain AcOH gives (80% yield ( 11 )) sebacic ac. 

CuAo, m.p. 232-234°; ZnA 2 , m.p. 115-116°; PbA 2 , m.p. 80°; BaA 2 , sol. in 1073 pts. aq. 
at 15.5°. 

© Undecylenamide : m.p. 87°. 

1:0570 ( 1 ) Myddleton, Barrett, J. Am. Chetn. Soc. 49, 2260 (1927). (2) Myddloton, Berchem, 

J. Chern. Soc. 1927, 1928-1929. (3) Harris, Smith, ./. Chnn. Sue. 1935, 1109. (4) Ashton, 

Smith, J. Chern. Soc. 1934, 43.5-440; 1308-1310. (5) Harris, Smith, J. Chem. Soc. 1935, 

1572-1576. (6) Smith, Chemistry arid Industry 56, 833-839 (1937); 67, 461-466 (1938). 

(7) Abraham, Smith, J. Chem. Soc. 1936, 1605-1607. (S) Krafft, TritschlcT, Ber. 33, 3580 

(1900). (9) Aschan, Ber. 31, 2349 (1898). (10) Becker, B(r. 11, 1414 (1878). 

(11) Krafft, Seldis, Ber. 33,3573 (1900). (12) Grundmaiin, Ann. 634, 39 (1936). 

1:0571 o-ETHOXYBENZOIC ACID 0<X»H 

C9H10O3 BeU. X-64 

(Salicylic acid ethyl ether) \ 0 C 2 H 6 

M.P. 24.5-25.5° (1) (19.5°) Neut. Eq. 166 

Spar. sol. cold aq.; eas. sol. hot aq. — Slightly volatile with steam. 

C on distn. at ord. press, decomposes about 300° into C ()2 and phenetole (1:7485) — 
C dislvd. in 4 pts. cone. H 2 SO 4 and treated with 5 pis. cone. HNO 3 at not above 60-70° 
gives (67% yield (2)) 5-nitrosalicylic acid ethyl ether [Beil. X-118], m.p. 163°. 

® o-Efhoxybenzamide [Beil. X-93]: m.p. 132° [prepd. indirectly], 

1:0571 (1) Weissberger, Dym, Ann. 603, 84 (1933). (2) Herrmann, Ann. 439, 170 (1922). 

1:0573 n-UNDECYLIC ACID CH 3 .(CH 2 ) 9 .COOH CUH 22 O 2 BeU. n-358 

(Undecanoic acid) 

M.P. 28.5° (1) Neut. Eq. 186 
29,30° (2) 

BJP. 280° 
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Cryst. from acetone (at — 10 °) ( 2 ) — [For m.p. 4 -compn. diagram with lauric ac. 
(1:0605) see ( 6 ).] — Insol. aq., very eas, sol. ale., ether. 

[For prepn. from undecylenic ac. (1:0570) with H 2 -f Pd ( 2 ).I 
C does ml add Br 2 ( 1 ) [dif. from undecylenic ac. (1:0570)]. 

The p-nitrohenzyl and phenacyl esters of C are oils (7) and not recommended as derivs. 
for identification of C. 

® ^-Chlorophenacyl n-undecylate : m.p. 60.2° (3) [cf. T 1.391]. 

® /»>Bromophenacyl n-undecylate : m.p. 68.2° (3) [cf. T 1.391]. 

® ^lodophenacyl n-undecylate: m.p. 81.8° (3) [cf. T 1.391]. 

® ^Phenylphenacyl n-undecylate: m.p. 79.5-80° (7) [cf. T 1.391]. 

® n-Undecylamide : m.p. 103° (2); 99° (4). 

® n-Undecylanilide : m.p. 71° (4). 

® n-Undecyl-j)-toluidide: m.p. 80° <4). 

® 2-(n-Decyl)benzimidazole: from C by htg. with o-phenylenediamine; m.p. 114.0- 
114.5° cor. (5). 

1:0578 (1) Krafft, Ber. 11, 2210 (1878). (2) Levene, West, J. Biol. Chem., 18. 464-465 (1914). 

(3) Moses, Reid, J. Am. Cheni. Soc. 54, 2101 (1932). {4) Robertson, J. Chem. Soc. 115, 1220- 

1221 (1919). (5) Pool, Harwood, Ralston, J. Am. Chem. Soc. 59, 178 (1937). (6) Kulka, 

Sandin, J. Am. Ghent. Soc. 59, 1348 (1937). (7) Price, Griffith, J. Am. Chem. Soc. 68, 2884 

(1940). 

1:0575 HEXAHYDROBENZOIC ACID CeHn.COOH C 7 H 12 O 2 Beil. IX-7 

(Cyclohexanecarboxylic acid) 

M.P. 30-31° Neut. Eq. 128 

B.P.-233° 

C is very sparingly sol. aq.; very sol. ale., ether, CHCI 3 , CeHc — C is si. volatile with 
steam but more so than BzOH — C has remarkable penetrating and persistent fecal odor 
see ( 1 ). 

[For prepn. (in 85% yield) from cyclohexyl MgCl + CO 2 see ( 2 ) (3); similarly from 
cyclohexyl MgBr (69-70% yield) see (4).] 

C with PClb (5) ( 6 ) (7) or SOCI 2 (92% yield ( 8 )) [cf. T 1.37] gives hexahydrobenzoyl 
chloride, b.p. 179-180°. 

® Hexahydrobenzamide: m.p. 185-186°. 

® Hexahydrobenzanilide [Beil. XII-260]: m.p. 146° cor. (9); 143-144° u.c. (10). 

1:0575 (1) Neunhoeffer, Ann. 509, 125, Note 1 (1934). (2) Gilman, Kirby, Organic Syntheses, 
Coll. Vol. I, 355 (1932). (3) Gilman, Zoellner, J. Am. Chem. Soc. 53, 1945-1948 (1931). 

(4) Hiers, Adams, J. Am. Chem. Soc. 48, 2390 (1926). (5) Meyer, Scharwin, Ber. 30, 1941 

(1897). (6) Godchot, BuU. soc. chim.. (4) 0, 262 (1911). (7) Lumsden, J, Chem. Soc. 87, 92 
(1905). (8) Wieland, Schapiro, Metzger, Ann. 513, 103 (1934). (9) Schwartz, Johnson, 
J. Am. Chem. Soc. 53, 1066 (1931). (10) Underwood, Gale, J. Am. Chem. Soc. 56, 2119 

(1934). 

1:0585 n-CAPRIC ACID CH 3 .(CH 2 ) 8 .COOH C 10 H 20 O 2 Beil. 11-355 

(w-DecyHc acid; decanoic acid) 

M.P. +31.3° (1) Neut. Eq. 172 
B.P. 268.7’* (1) 

(5 is aim. insol. in cold aq.; very dif. sol. hot aq. — C can l)e crystd. from 50% ale. 

[For sepn. from near homologues via fract. dist. of methyl ester (1:3827) or free add 
see < 2),1 

[For m.p. + compn. diagram of C + lauric acid (1:0605) see (3).] 
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C with PCU (4) or PCI 3 (70% yield ( 1 )) gives rwiecanoyl chloride, b.p. 232.3°, m.p. 
-34.5° (1). 

PbA 2 , m.p. 100° (5). 

(gi ^-Chlorophenacyl n-caprate: m.p. 61.6° (6) [cf. T 1.391]. 

® ^-Bromophenacyl n-caprate: m.p. 67.0° (6); 66.0° (7) [cf. T 1.391]. 

® ^-lodophenacyl n-caprate: m.p. 82.0° (6); 80.0° (7) [cf. T 1.391]. 

® n-Capramide (n-decanoamide): m.p. 100.1° (1); 99° (8). 

® n>Capranilide (n-decanoanilide): m.p. 70° (8). 

® n-Capri-^-toluidide (n-decano-^-toluidide): m.p. 78° (8); 80° (9). 

® 2-(n-Nonyl)benzimidazole: from 0 -f 1 mole o-phenylenediamine htd. i hr. at b.p.; 
m.p. 127.0-127.5° cor. (10); m.p. 114-115° (11). 

1:5585 ( 1 ) Deffet, Bvll. soc. chim. Belg. 40, 389-391 (1931). (2) Lepkovsky, Feskov, Evans, 

J. Am. Chetn. Soc, 58, 978-981 (1936). (3) Kiilka, Sandin, J. Am. Chcm. Soc. 59, 1348 (1937). 

(4) Krafft, Koenig, Ber. 23, 2385 (lSi)0). (5) Neave. Analyst, 37, 399 (1912). (6) Moses, 

Reid, J. Am. Chem. Soc. 54, 2101 (1932). (7) Judofind, Reid, J. Am. Chtmi. Soc. 42, 1055 

(1920). (8) Robertson, J. Chem. Soc. tl5, 1220-1221 (1919). (9) Robertson, J. Chem. 
Soc. 1037 (1908). ( 10 ) Pool, Harwood, Ralston, J. Am. Chem. Soc. 59, 178 (1937). 

(11) Seka, Muller, Monaish. 57, 103 (1931). 


CH3.(CH2)7-CH 

1:0590 ERUCIC ACID II C 22 H 42 O 2 Beil. 11-472 

HOOC.(CH2)ii—CH 

M.P. 33-34° Neut. Eq. 338 

B. P. 26416 

Long ndls. from ale., tbls. from pet. ether— Insol. aq.; very eas. sol. ale. or ether — Sol. 
in 96% ale. even at —20° [dif. from satd. acids]. 

[For prepn. via hydrolysis of rape-seed oil see (1) (2) (3) (4).] 

C, on treatment with oxides of nitrogen, HNO 2 or S isomerizes to the tram form, brassidic 
acid (1:0633). E.g., C treated with Poutet’s reagt. (Hg dislvd. in cone. HNO,^) gives 
about 60% brassidic ac. + 20% addn. prod, -f 20% unchanged C (5); C -f 25 pts. 30% 
HNO 3 at 56° -1- ml more than 0.1 pt. NaN02 immediately solidifies giving {)!% yield (6) 
(11) brassidic ac., m.p. 61.5° cor. [For isomerization with S see (7).] [For m.p. -f compn. 
curves for system: erucic ac. -j- brassidic ac. see (5) (8); their eutectic cont.s. 90.5% erucic 
ac. and melts 31.8° (8).] 

C in alk. soln. reduces KMn 04 (T 1.34) — C adds Br 2 (T 1.91) [yielding 12,13-dibromo- 
behenic acid (erucodibromobehenic acid) [Beil. 11-392], m.p. 42-43° (9)]. 

C with PCI 3 htd. 3 hrs, at 90° (10) yields corresp. acid chloride — C, refluxed 7 hrs. with 
0.6 pt. AC 2 O gives 97% yield (11) erucic anhydride, cryst. from iKjt. ether, m.p. 46-46.5°. 
[This prod, with HNO 2 isomerizes (80% yield (11)) to brassidic anhydride, cryst. from ether, 
m.p. 63.5-64.5°.] 

PbA 2 , very spar. sol. ale.; CaA 2 , m.p. 102-103° (12). [For isolation of C aa KHA see 
(13).] [For use metal salts of C as soaps see (14).] • 

® ^-Chlorophenacyl erucate: m.p. 56° (15) [cf. T 1.391]. 

® ^Bromophenacyl erucate: m.p. 62.5° (15); 61.0° (16) [cf. T 1.391]. 

® j^-Iodophenacyl erucate: m.p. 73.8° (16) [cf. T 1.391]. 

® ^Phenylphenacyl erucate: m.p. 76° (15). 

® Erucamide: m.p. 84° (17). 

® Erucanilide: m.p. 55° (17) (18). 

® Erucic-^-toluidide: m.p. 57-58° [indirectly] (19). 

1:9590 (1) Noller, Talbot, Organic Syntheses 10, 44-46 (1930). (2) Caldwell, Dye, Ind. Eng, 

Chem, 05, 341-342 (1933). (3) Taufel, Bauschinger, Z. angew. Chem. 41, 157-159 (1928). 
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(4) Lepkovsky, Fcakov, Evans, J. Am. Chem. Soc. 58, 981 (1936). (5) Griflfiths, Hilditch, 

J. Chem. Soc. 1932, 2317 2322. (G) Rankoff, J. praki. Chem. (2) 131„ 293 300 (1930). 
(7) Rankoff, Ber. 63, 2139 2142 (1930). (8) Kcfficr, Maiden, .7. Phys. Chem. 40, 909-911 

(1936). (9) Maruyama, Cent. 1^3, II, 2358. (U)) Loev(‘iii(th, Losen, Dierichs, Ber. 60, 

950(1927). 

(11) Holdc, Zadek, Ber. 56, 2053 (1923). (12) Klimont, J. prakt. Chem.. (2) 109. 271 (1925). 

(13) Kirnura, Cerit. 1930, I, 35. (14) Whitmore, Lauro, Ind. Eng. Chem. 22, 646-649 (1930). 

(15) KiiTiUra, Chem. Abs. 36, 4583 (1932). (16) Judofind, Reid, J. Am. Chem.. Soc. 43, 1055 

(1920). (17) Reimer, Will, Ber. 19, 3326 (1886). (18) De'CJonno, Gazz. chim. ital. 47, I, 104 

(1917). (19) Zetsche, Licseher, Meyer, Ber. 71,1093 (1938). 


1:0593 


cf,I-a-METHYLHYDROCINNAMIC ACID H C 10 H 12 O 2 


(Benzyl-methyl-a(!otifi acid, 
a-benzylpropionic acid) 


^CH2.C.C00H 


CHs 


M.P. 36.5° (1) Neut. Eq. 164 
B.P. 273° 


BeU. lX-542 


Dif. to crystallize (1) — Eaa. sol. ale., ether, hot aq.; at 15° 100 pts, aq. dis. 0.30 g. C. 

C on nitration (2) yields /8-(4-nitrophenyl )isohntyric ac. [Beil. lX-5431; pr. from ale., 
m.p. 123°. 

C with PCls (3), or PCI .3 in CgHe (4) or SOCI 2 l)y itself (5) or in CHOI 3 soln. ( 6 ) yields 
a-methylhydrocinnamoyl chloride. 


(g) ^-Phenylphenacyl a-methylhydrocinnamate: m.p. 73° (7); 71-72° (10) [cf. T 1.391]. 
(g a-Methylhydrocinnamide: m.p. 109° (5); 107 108° (0). [The corresj). deriv. of the 
d-acid has m.p. 113-114° (9).] 

(g «-Methylhydrocinnamo-/»-toluidide: m.p. 130° (8). [Tho corresp. deriv. of the d-acid 
has m.p. 115-116° (8).] 


1:0593 (1) Jones, Wallis, J. Am. Chem. Soc. 48,175 (1926). (2) Holden, La])Worth, J. Chem. Soc. 

1931, 2375. (3) Kipping, Clarke, J. Chem. Soc. 83, 915 (1903). (4) Rupe, Ann. 369, 321 

(1909). ( 5 ) Meyer, Monatsh. 37, 1091 (1906). (6) Woodruff, (kmger, J. Am. Chem. Soc. 60, 

466 (1938). (7) Weizinann, Bergmann, Haskolherg, Chemistry and Industry 56, 589 (1937). 

(8) Kipping, Salway, ./. Chem.. Soc. 85, 445 446 (1904). (9) Kenyon, Phillips, Pittman, 

J. Chem. Soc. 1935, 1084. (10) Carter, J. Am. Chem. Soc. 63, 2244 (1940). 


1:0594 d,/-a-ETHYLPHENYLACETIC ACID 

(tt-Phenyl-r^-butyric acid) 




H CioHijOa 
C.COOH 

I 

C2H6 


M.P. 43* Neut. Eq. 164 

B.P. 371° 


BeU. IX-541 


This, from ether — At 30° 100 g. dis. 0.0423 g. C (1). 

[For prepn. in 80-85% yield from benzyl cyanide + CjHsI see (2); via actn. of CO, on 
a-phenyl-n-propyl MgBr see (3).) 

e refluxed with 7-8 pts. .SOCl, for 8 hrs. (4), or in cold (5) gives (90% yield (4)) a-phenyl- 
n-butyryl chloride, b.p. 104°i!!. 


® a-Phenyl-n-butyramide: m.p. 86°; 83° u.c. <4); 85-87° (6). 


1:MW4 (1) Baldinger, Nieuwland, J. Am. Pharm. Assoc. 32, 711-716 (19,3.3). (2) Wegler, Ann * 
510, 80-81 (1931). (3) Gilman, Harris, J. Am. Chem. Soc. S3. 3545 (1931). (4) Rising. 

Swartz, J. Am. Chem. Soc. 54, 2024 (1932). {6> Bergs, Ber. 07, 1622 (1934). (6) Volwiler, 
Tabern, J. Am. Chem. Soc. 58, 1362-1353 (1936). 
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1:0595 BENZOIC ANHYDRIDE 


0 


o 

o-« 


✓ 


0 




'0 


C 14 H 10 O 8 Bea. IX-164 


M.P. 42® Neut. Eq. 113 (in water) 

B.P. 360® Neut. Eq. 226 (in alcohol ) 

[For prepn. in 72-74% yield from BzOH (l:0715)_see (I).] 

C is insol. in aq. and only slowly hydrolyzed by it; C is fairly sol. ale. or ether. 

For behavior on titration see Generic Test, Note 7 of “ Manual.'’ 

[For quant, detn. of C via titration with NaOCHa see (2).] 

(Q Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. 113 and yields soln. 
from which mineral ac. ppts. benzoic acid (1:0715), cryst. from hot aq., m.p. 121®. 

1:0595 ( 1 ) Clarkr, Rahrs, Organic Syntheses, Coll. VoL I, S5-H7 (1932). (2) Smith, Bryant, 

J. Am. Chem. Soc. 58, 2452-2454 (1936). 


1:0600 TRIDECYLIC ACID CH 3 .(CH 2 )ii.OOOH Ci3H2e02 BeU. n-364 
(ri^Tridecanoic acid) 

M.P. 41.55° (1) Neut. Eq. 214 
43® (2) 

Lfts. from acetone; insol. aq.; eas. sol. org. solvents — [For prepn. from lauryl bromide -f 
KCN see (3)]. 

C with SOCI 2 [T 1.37] gives tridecanoyl chloride, b.p. 145~146ii. 

ZnA 2 ; ndls. from isoamyl ale., m.p. 128® (2). 

The 7 >-nitrobenzyl ester of C is an oil (7) and not recommended as a deriv. 

{@ Phenacyl tridecylate: m.p, 45.0-45.5® cor, (7) [cf. T 1.391]. 

(g) ^-Chlorophenacyl tridecylate: m.p. 67.0® (4) [cf. T 1.391]. 

(g ^-Bromophenacyl tridecylate: m.p. 75.0® (4) [cf. T 1.391J. 

(g A-Iodophenacyl tridecylate: m.p. 88.5® (4) [cf. T 1.391]. 

<g >-Phenylphenacyl tridecylate: m.p. 86.5-87® cor. (7) [cf. T 1.391]. 

(g n-Tridecanoamide: m.p. 100® (5). 

(g n-Tiidecanoanilide: m.p. 80° (5). 

(g n-Tridecano-A-toluidide: m.p. 88® (5). 

(g 2-(n*Dodecyl)benzimidazole: m.p. 109-109.5® cor. (6). 

1:0600 ( 1 ) Meyer, Reid, J. Am. Chem. Soc. 55, 1577 (1933). (2) Robinson, J. Chem. Soc. 125, 

230 (1924). (3) Ruhoff, Organic Syntheses 16, 35-36 (1936). (4) Moses, Reid, J. Am. Chem. 

Soc. 54, 2101 (1932). <5) Robertson, J. Chem. Soc. 115, 1220-1221 (1919). (6) Pool, Har¬ 
wood, Ralston, J. Am. Chem. Soc. 59, 178 (1937). (7) Price, Griffith, J. Am. Chem. Soc. 62, 

2884 (1940). 

1:0601 LAURIC ANHYDRIDE [CH 3 .(CH 2 )io.CO ]20 C 24 H 46 O 3 Beil, n-362 

M.P. 41.8® (1) 

Responds to Generic Test 3-B (titration in ale.) but does not react quant, as monobasic 
ac. (T1.31: Neut. Eq. found: 254; theoret. 382). 

(g Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. 191 and yields soln. 
contg. salt of lauric ac. (1:0605), q.v. 

1:6691 (1) Holde, Gentner, Ber. 58, 1418-1424 (1925). 
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1:0605 LAURIC ACID CH 3 ,(CH 2 )io.COOH C 12 H 24 O 2 Beil, n-359 
(?i-Doclccanoic acid) 

M.P. 43.2° (1); 44° (2) (3) Neut. Eq. 200 

Ndls. from ale. — Insol. aq., eas. sol. ale., ether — Volatile with superheated steam. 

[For m.p.-compn. curves for system: C -f- n-capric ac. (1:0585) and C -f ri-undecylic ae. 
(1:0573) see {3).l 

C 4- PClt, ( 66 ^<, yield (4)), or PCI 3 + ZnClj (79% yield (4)) or SOCI 2 (79% yield (4)) 
[cf. T 1.37] gives lauroyl chloride, b.p. ]45°i8- 
Non-alk. salts all very dif. sol. aq.: AgA, m.p. 212-213° (5); CaA 2 .H 20 , m.p. 182-183° 
( 6 ); C.MgA 2 ,^m.p. 75° (G); ZnA 2 , m.p. 127° (G); PbA 2 , m.p. 103-104° (7), 104-105° ( 8 ). 
[For sepn. of C from myristic, palmitic, and stearic acids via Li and Mg salts see ( 8 ).] 

(g) Phenacyl laurate: m.p. 48-49° (9) [cf. T 1.391). 

® /»-Chlorophenacyl laurate: m.p. 70° (9) ( 10 ) [cf. T 1.301). 

® ^‘Bromophenacyl laurate: m.p. 76° (9) ( 10 ) [cf. T 1.391). 

® ^>Iodophenacyl laurate: m.p. 85.8° ( 10 ) [cf. T 1.391). 

® /»-Phenylphenacyl laurate: m.p. 86 ° (11); 84.0 ( 12 ) [cf. T 1.391). 

® Lauramide: m.p. 100° (13); 99° ( 6 ). 

® Lauranilide: m.p. 78° (13); 7G.5° (G). 

® Lauro>^-toluidide: m.p. 87° (13). 

® 2- (fi-Undecyl)benzimidazole: from C on htg. with 1 mole f>-phenylenediamine for 
i hr.; m.p. 107.5° cor. (4); 101-103° (15). 

® S-Benzylthiuronium laurate: m.p. 141° (16). 

1:0605 (1) Meyer, Reid, J, Am. Chem. Soc. 55, 1577 (1933). (2) Ilolde, Centner, Ber. 58, 1423, 

Note 17 (1925). (3) Kulka, Sandin, J, Aw. Chem. Soc, 59, 1347-1349 (1937). (4) Clark, 

Bell, 'Pram. Roy. Soc. Canada (3) 27, III, 97-103 (1933). (5) Jacobson, Holmes, J. Biol. 
Chem. 25, 55 -62 (1916). (6) Caspari, Am. Chem. J. 27, 305-309 (1902). (7) Neavc, Analyst 

97, 399 (1912). (8) Jacobson, Holmes, J. Biol. Chem. 25, 29 (1916). (9) Hann, Reid, Jamie¬ 
son, J. Am. Chem. Soc. 52, 819 (1930). (10) Moses, Reid, J. Am. Chem. Soc. 54, 2101 (1932). 

(11) Ford, lovxi State J. Sci. 12, 121-122 (1937); 13, 135-147 (1939); Chem. Abs. 32, 4943 
(1938). (12) Drake, Bronitsky, J. Am. Chem. Soc. 52, 3719 (1930). (13) Robertson, /. 

Chem, Soc. 115, 1220-1221 (1919). (14) Pool, Harwood, Ralston, J. Am. Chem. Soc. 59, 

178 (1937). (15) Seka, Muller, Monatsh. 57, 103 (1931). (16) Donleavy, J. Am. Chem. Soc. 

58, 1005 (1936). 


1:0610 


ELAIDIC ACID 

{iram-immor of oleic acid 
(1:0565), q.v.) 


CH 3 .(CH 2 ) 7 .CH C18H34O2 

H(!^.(CH2)7.C00H 


Beil, n-469 


M.P. 44-45° Neut. Eq. 282 

Lfts. from ale. — C is insol. aq., very eas. sol. ale., ether. 

[For prepn. via isomeria^on with nitrous fumes, cold cone. HNO3 or dil. HNO3 4* NaN 02 
see comments under oleioJIjw 
C adds Br 2 (T 1.91); SKbs alk. KMn 04 (T 1.34). 
e with pels at 45° ( 1 ) o^ith SOCI 2 (5) [cf. T 1.37] yields elaidyl chloride. ^ 

[For m.p. 4- compn. curves of system: C 4- palmitic ac. (1:0650) and C 4- stearic ac. 
(1:0660) see ( 2 ).] > 

PbA 2 ; insol. in aq. or in ether [dif. from oleic ac.]; HgA 2 , m.p. 116° (3) CaA 2 , m.p. 137° 
(3). 

® ^Chlorophenacyl daidate: m.p. 56° (4) 1.391], 

® ^Bromophenacyl elaidate; m.p. 65° (4) [cf. T 1.391]. 

® A-Iodophenacyl elaidate: m.p. 74° (4) [cf. T 1.391]. 
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® j^-Phenylphenacyl elaidate: in.p. 73.5° (4) [cf. T 1.391]. 

® Elaidamide: in.p. 89-“90° ( 1 ). 

1:0610 (1) KrafTt, Tritsdilcr, Uvr, 33, 3582 (1900). (2) Smith, J. Chem. Soc. 1930, 974-980. 

(3) Klimont, ./. jyrafct. Chem. (2) 109, 271 (1925). (4) Kimura. Cent. 1934, II, 2207. 

(5) Gniiidmann, Aivn. 534, 43 (1936). 

1:0612 ANGELIC ACID CsHgOo Beil, n-428 

(/mw.s'-a-Methyl(T<)tonic acid; —C—H 

/rarj.v-a,|9-diinethylacryli(^ acid) ^_QP£g 

M.P. 45° Neut. Eq. 100 

B. P. 185° cor. 

Pr. with spicy odor — Spar. sol. cold aq.; eas. sol. hot aq. — Volatile with steam. C is 
irans stereoisomer of tiglic acid (1:0420), (j.v. [For propii. of C from tiglic acid see {!).] 

C, htd. in s.t. 2 hrs. at 300° is (plant, isomerized to tiglic acid (1:0420) ( 2 ) — C on boiling 
40 hrs. (3), or htg. with cone. HoSO-i at 100° (4), or on boiling 20 hrs. with 10-20% aq. 
NaOII (5) is aim. (jompletely isorra^rized to tiglic ac. (1:0420). [See also next paragraph.] 

C in alk. soln. reduces KMn 04 (T 1.34) — C adds Bra (T 1.91) slowly. [C in dry CSa 
treatcid wdth slight excc^ss 1% Bra soln. in loses color after 4 hrs. and on evapn. of CSa 
leaves an oil which cryst. on rubbing; after 3 recrystns. from pet. ether (b.p. 38-40°) gives 
colorless cryst. of angelic ac. dibromidcj (a,)d-dibromo-a-methyl-/<4jutyric acid), m.p. 86 ° 
( 2 ).] [C in aq. or CSa trace Bra in direct sunlight givers aim. quant, yield tiglic ac. 
(1:0420) in a few minutes {G).| 

C in CHCls adds III but i)repn. of pure angelic acid hydriodide, m.p. 57.9-58.5° cor. (7) 
is difficult owing to isomerization to tiglic acid hydriodide, m.p. 86.2-86.3° cor. (7). 

CaA 2 . 2 HaO; Ifts. from aq. or long ndls. from aq. on addn. of ale.; much less sol. in aq. at 
60-70° than at ord, temp, so that htg. of cold aq. soln. satd. at room temp, gives ppt. on 
htg. which redissolves on cooling (dif. from tiglic ac. (1:0420); insol. ale. (dif. andsepn. 
from corresp. salt of tiglic ac. (1:0420). 

- Angelamide: m.p. 127-128° ( 8 ). 

- Angelanilide : cryst. from CsHg, m.p. 126° (9) (indirectly). 

1:9613 (1) Kaufrimnn, Kiichlcr, Ber. 70, 915-910 (1937). (2) Brand, Lohraann, Ber. 68, 1493 

(1935). (3) Kopp, Ann. 196, 90-91 (1879). (4) Dcmarcay, Bf^r. 9, 1933 (1876). (5) Fittig, 

Ann. 383, 108 (1894). (6) Wisliconus, Cent 1897, II, 259. (7) Young, Dillon, Lucas, J. Am. 

Chem. Soc. 51, 2536-2533 (1929). (8) Naster, Gavriloff, B^ill. soe. chirn. Belg. 43, 528 (1933). 

(9) Blaise, Bagard, Anji. chim. (8) 11, 119-120 (1907). 


1:0615 HYDROCINNAMIC ACID 

(jS-Phenylpropionic acid) 

M.P. 48.7° Neut. Eq. 150 

B.P. 279-280° cor. 

Ndls. from aq., ale., or Igr. — Sol. in 168 pts. aq. at 20°; 6-7 pts. Igr. — Volatile with 
steam. [P^or prepn. (80-90% yield) by electrolytic reduct, of cinnamic ac. see (I)-] 

C boiled with CiOz mixt. [cf. T 1.72] gives benzoic ac. (1:0715) — C treated with fumg. 
H 2 SO 4 at 140° for 5 min. gives (27% yield (13)) indanone-l (1:5144). 

C with PCU ( 2 ), or PCI 3 in CeHe (3) or with SOCI 2 (85% yield (4)) [cf. T 1.37] gives 
jS-phenylpropionyl chloride, b.p. 226° dec., b.p. 115-118° at 16-17 mm. (4). [This acid 
chloride treated with AICI 3 ring closes yielding indanone-l (1:5144), m.p. 42° ( 6 ).] 


C 9 H 10 O 2 Beil. IX-508 
<( cH2.cH2.cooH 
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AgA 2 ; CuA 2 , insol. cold aq.; CaA2.a:H20, sol. 25 pts. aq.; BaA2.2H20, sol. 33 pts. aq.; 
PbA 2 , insol. but resinous in hot aq. 

(g) ^-Nitrobenzyl hydrocinnamate: m.p. 36.3° (6) [cf. T 1.39]. 

® Phenacyl hydrocinnamate: m.p. 42° (7) [cf. T 1.391]. 

® ^-Bromophenacyl hydrocinnamate: m.p. 104.0° (8) [cf. T 1.391]. 

® J)-Phenylphenacyl hydrocinnamate: m.p. 95° (9) [cf. T 1.391]. 

® Hydrocinnamide (/d>phenylpropionamide): m.p. 105° (10). 

® Hydrocinnamanilide (/9-phenylpropionanilide) [Beil. X11-277]: m.p. 96° (11). 

® Hydrocinnamo-^-toluidide (/3-phenylpropion-^-toluidide): m.p. 135°. ’ 

® 2-(/ 6 f-Phenylethyl)benzimidazole: from C + 1 mole o-phenylenediamine boiled 2 hrs. 
with 4 N H(J1 (50-60% yield); colorless pr., m.p. 186° (12). 

1:0615 (1) IriK(T8oU, Organic SynthcscH, Coll Vol I, 304-307 (19.32). (2) Wedekind, Ann. 323, 

255, Note 14 (1902). (3) Hupe, Ann. 369, 319 320 (1909). (4) SliiincT, Damschroder, 

J. Am. Chem. Soc. 60, 895 (1938). (5) ArnaKat, Hull me. chim. (4) 41, 942 (1927). 
(6) Lyman, Reid, J. Am. Chem. Soc. 39, 711 (1917). (7) C^hen, Trans. Science Soc. China 7, 
73-80 (1931). (8) JudefiiuJ, Reid, J. Am. Cfumi. Soc. 42, 1055 (1920). (9) Drake, Sweeney, 

J. Am. Chem. Soc. 54, 20()0 (1932). (10) Haworth, Perkin, Pink, J. Chem. Soc. 127, 1714 

(1925). 

(11) Dieckniann, Hoppe, Stein, Jicr. 37, 4033, Note 2 (1904). (12) Hughes, Lions, Chem.. 

Ahs. 32, 5831 (1938). (13) Price. Lewds, J. Am. Chem. Soc. 61, 2553-2554 (1939). 


1:0620 n-PENTADECYLIC ACID C 15 H 30 O 2 Beil, n-369 

(n-Pentadecanoic acid) CH 3 .(OH 2 )i 3 .COOH 

M.P. 52.3° (1); 52.5-53.5° (2) Neut. Eq. 242 

Lfts. from a(;etone; insol. aq., eas. sol. org. solvents. [For prepn. from myristyl bromide 
+ KON see (3).] 

® ^-Nitrobenzyl pentadecylate: m.p. 39.5-40° cor. (7) [cf. T 1.39). 

® Phenacyl pentadecylate: m.p. 53.0° cor. (rap. htg.) (7) [cf. T 1.391]. 

® />-Chlorophenacyl pentadecylate: m.p. 74.0° (4) [cf. T 1.391]. 

® /^-Bromophenacyl pentadecylate: m.)). 77.2° (4) [cf. T 1.391]. 

® p-Phenylphenacyl pentadecylate: m.p. 91.3 91.8° cor. (7) [cf. T 1.391], 

® ^-lodophenacyl pentadecylate: m.p. 93.0° (4) [cf. T 1.391]. 

® n-Pentadecano-amide: m.p. 102.5° (5). 

® n-Pentadecano-anilide: m.p. 78° (6). 

® 2-(n-Tetradecyl)benzimidazole: m.p. 98.5-99.5° cor. (2). 


1:6620 (1) Meyer, Reid, J. Am. Chem. Soc. 55. 1577 (1933). (2) Pool, Harwood, Ralston, 

J. Am. Chem. Soc. 56, 178 (1937). (3) RuholT, Organic Syntheses 16, 37, Note 10 (1936). 

(4) Moses, Reid, J. Am. Cfwm. Soc. 54, 2101 (1932). (5) Le, Sueur, J. Chem. Soc. 87, 18^ 

(1905). (6) Asahina, Akasu, Cent. 1926, I, 916. (7) Price, Griffith, J. Am. Chem. Soc. 62, 

2884 (1940). 


1:0625 MALEIC ANHYDRIDE 

(Toxilic anhydride) 


M.P. 52° (1); 56° Neut Eq. 40 
B.P. 197-199° (1) 


0 


HC—C 


/ 


o 


HC—C 


/ 




C4H2O8 


Beil. XVn-432 


Ndls. from CHCU or ether — Sol. acetone, CHCI3; spar. sol. Igr* Although odorless at 
ord. temp, vapor grad, attacks mucous membrane producing heavy catarrh of nasal passages 
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(1). [For prepn. in 89.5% yield by distn. of maleic ac. (1:0470) with tetrachloroethane see 

(ly 

C on warming with aq. melts and dissolves yielding maleic ac. (1:0470), q.v. [For 
quant, detn. or C via titration with NaOCHs see ( 2 ).] 

C in even very dil. ("HCI 3 soln. treated at room temp, with a few drops of a 20% soln. of 
triphenylphosphine in CHCI 3 gives immed. perm. or.-red color (4). [For study of inter¬ 
ferences and theory see (4).] 

C, refluxed with 1 mole aniline yields iV-phenylaspartaiiil [Beil. XXII-529], ndls. from 
ale., m.p. 211° (3). 

® Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq, 49 and yields soln. 
contg. salts of maleic ac. (1:0470), q.v. 

1:0625 (1) Mason, J. Chem. Soc. 1930, 700-701. (2) Smith, Bryant, J. Am. Chem. Soc. 58, 2452- 

2454 (1930). (3) Anschutz, Wirtz, Ann. 239, 154 (1887). (4) Schonberg, Ismail,/. Chem, 

Soc. 1940, 1374-1378. 

1:0629 MYRISTIC ANHYDRIDE C 28 H 54 O 3 Beil, n-367 

[CH3.(CH2)i2.CO]2() 

M.P. 53.4° (1) = 0.8502 (1) nl? = 1.4335 (1) 

White Ifts. (from pet. ether) ( 1 ) — Prob. responds to Generic Test 3-B (titration in ale.). 

® Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. 219 and yields soln. 
contg. salt of myristic ac. (1:0630), q.v. 

1:0629 ( 1 ) Holdo, Gcntncr, Ber. 58,1418-1424 (1925). 

1:0630 MYRISTIC ACID CH 3 .(CH 2 )i 2 .COOH C 14 H 28 O 2 Beil. 0-365 
(n^Tetradecanoic acid) 

M.P. 53.86° (1) Neut. Eq. 228 
54.1° (2) 

Insol. aq.; eas. sol. abs. ale., ether, CeHe, CHCI 3 . [Forprepn. (89-95% yield) by hydroly¬ 
sis of glyceryl trimyristate see (3); for sepn. from other fatty acids via di.stn. see (4*).] 

[For f.p.-compn. diagram for mixts. of C with palmitic ac. (1:0650) see ( 2 ).] 

C with PClb (89% yield (5)), or PCI 3 -f ZnCh (79% yield (5)) or 8 GCI 2 ( 79 % yield ( 5 )) 
[cf. T 1.371 gives 7 i-tetradecanoyl chloride, b.p. 168°i5. 

AgA, m.p. 211 ° ( 6 ); MgA 2 , m.p. 131.6° < 6 ); [use in sepn. of C from palmitic (1:0650) 
and stearic ac. (1:0660) ( 8 )]; PbA 2 , m.p. 108.6-108.8° ( 6 ), 107° ( 7 ). 

® Phenacyl myristate: m.p. 56° (9) [cf. T 1.3911. 

® ^-Chlorophenacyl myristate; m.p. 76° (9) ( 10 ) [cf. T 1.391]. 

® ^-Bromophenacyl myristate; m.p. 81° (9) ( 10 ) [cf. T 1.391], 

® ^lodophenacyl myristate: m.p. 89.8° (10) [cf. T 1,391]. 

® ^-Phenylphenacyl m 3 rristate: m.p. 90° (11). 

® n-Myristamide: m.p. 103° ( 12 ). 

® n-Myristanilide; m.p. 84° (13); 80-82° (14). 

® n-Myristo-^toluidide: m.p. 93 ° ( 12 ). 

® 2-(n-Tridecyl)benzimidazole: from C + 1 mole o-phenylenediamine on reflux, for 
J hr.; m.p. 105.0-105.5° cor. (15). 

1:0636 (1) Meyer, Reid. /. Am. Chem. Soc. 55, 1677 (1933). (2) Kulka, Sandin, /. Am. Chem. 
Soc. 59, 1348-1349 (1937). (3) Beal, Organic Syntheses. Coll. Vol. I, 371-372 (1932) 
(4) Lepkovsky, Feakov, Evans, /. Am. Chem. Soc. 58,978-981 (1936). ( 5 ) Clark, Bell Trans 
Roy. Soc. Canada (3) 27, III, 97-103 (1933). ( 6 ) Jacobson, Holmes, J. Biol. Chem. 25, 29^ 
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(1916). (7) Neave, Analyst 37, 399 (1912). (8) Jacobson, Holmes, J. Biol. Chem. ZS, 56-62 

(1916). (9) Hann, Reid, Jamieson, J. Am, Chem. Soc. SIZ, 819 (1930). (10) Moses, Reid, 

J, Am. Chem. jSoc. 64,2101 (1932). 

(11) Ford, Iowa State Coll. J, Sci. 13, 121-122 (1937); Gilman, Ford, Iowa State CoU. J. 
Sd. 13, 135-147 (1939); Chem. Aha. 33, 4943 (1988). (12) Robertson, J. Chem. Soc, 116, 

1220-1221 (1919). (13) Masino, Ann. 303, 174 (1880). (14) Kharasch, Potts, J. Org, Chem, 

3, 197 (1938). (15) Pool, Harwood, Ralston, J, Am. Chem. Soc. 69,178 (1937). 

1:0633 BRASSIDIC ACID CH.i.(CH 2 ) 7 .C.H C 22 H 42 O 2 BeB. n-474 

H—I:—(CH 2 )n.COOH 

M.P. 59.75° <1) Neut. Eq. 338 

PI. from ale. [For prepn. from erucic ac. by isomerization see (1:0590).] [For m.p.- 
compn. curves for systems: C + erucic ac. see ( 2 ) ( 1 ); their eutectic conts. 9 . 5 % C and 
melts 31.8® (1).] [For prepn. of pure C see (3) (4).] 

C in alk. soln. reduces KMn 04 (T 1.34) — C adds Br 2 (T 1.91) [yielding 12,13-dibromobe- 
henic acid (brassido-dibromobehenic ac.) [Beil. 11-392], m.p. 53-54° ( 5 )]. 

C htd. with PCI 3 3 hrs. at 90° ( 6 ), or with SOC^h (7) yields brassidyl chloride, m.p. 
14° — C refluxed 6 hrs. with 2 pts. AC 2 O yields brassidic anhydride; m.p. 63.5-64.6° ( 8 ). 

(g) ^Chlorophenacyl brassidate: m.p. 69.5° (9) [cf. T 1.391). 

(g) />-Bromophenacyl brassidate: m.p. 74.2° (9) [cf. T 1.391]. 

® A-Iodophenacyl brassidate: m.p. 84.0° (9) [cf. T 1.391). 

® p-Phenylphenacyl brassidate: m.p. 85.6° (9) [cf. T 1.391]. 

® Brassidamide: m.p. 94° (10). 

® Brassidanilide: m.p. 78° (11). 

1:0633 (1) Keffler, Maiden, J. Phya. Chem. 46, 909 911 (1936). '' (2) Griffiths, Hilditch, /. Chem, 
Soc. 1933, 2317-2322. (3) Keffler, J, Soc. Chem. Ind. 56T, 331-333 (1936). (4) Keffler, 

Maiden, BiiU. aoc. chim. Belg. 44, 467-472 (1935). (5) Maruyama, Cent. 1936, II, 2358. 

(6) Loevcnich, Losen, Dicrichs, Bar. 60, 950 (1927). (7) Meyer, Monatsh. 33, 419 

(1901). (8) Holde. Zadek, Ber. 66, 2053-2054 (1923). (9) Kimura, Cent, 1934, II, 2207. 

(10) Krafft, Tritschler, Ber. 33, 3584 (1900). 

( 11 ) Reimcr, Will, Ber. 19, 3326 (1886). 

1:0634 d-HYDNOCARPIC ACID C 16 H 28 O 2 Beil. IX*79 

(«-Cyclopentylundecy 1 ic acid) 

CH=CH H 

^C—(CH 8 )io.COOH 

CH,—CH, 

M.P. 60.5° (1) Neut. Eq. 363 

Colorless pi. from Igr. (b.p. 70-90°) or from 80% ale. ( 1 ); eas. sol. CHCI 3 but spar. sol. 
in other org. solv. in cold — Loose cryst. soon attacked by air, but if fused and allowed to 
solidify, C keeps well ( 2 ) — On solidification of fused C, cryst. grow upward in branching 
forms from melted acid, but this very characteristic growth is inhibited by even small amt. 
of impurity and a flat upper surface then results ( 1 ) [also shown by chaulmoogric ac. 
(1:0656)]. 

For piirif. of C by fract. distn. of ethyl ester at 10-20 mm. see (1) (2), [For m.p. •+• 
compn. curves for system: C -f palmitic ac. see (1); for C -|- chaulmoogric ac. see (1).] 

C is opt. active: [ocId in CHCI 3 = -f69.3° ( 1 ). [Lower values indicate presence of 
palmitic or chaulmoogric acids ( 1 ).] 

C in alk. soln, reduces KMn 04 (T 1.34); C adds Bra (T 1.91), 

PbAa, m.p. 77-78" (3); BaA 2 , m.p, 120° (3). 
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® <f-Hydnocarpamide: from C by warm, with excess PCI 3 , soln. dislvd. in ether, and 
slowly added to 10 vols. cone. NH 4 OH at 0°; ppt. filtered, washed with aq. then dil. 
alk., recrystd. from ale.; m,p. 112-113° <4>; 111-112° (5). [[«]£> = +09.4° (5).] 

1:0634 (l) Cole, Cardoso, J. Am. Chem. 59, 963-905 (1937). (2) Perkins, Cruz, Reyes, 

Ind. Eng. Chem, 19, 939-942 (1927). (3) Cole, Philippine J. ScA. 4L7, 351-355 (1932). 

(4) Power, Barroweliff, J. Chem. Soc. 87, 889-890 (1905). (5) Hin(*Kardner, J. Am. Chem. 

Soc. 55, 2833 (1933). 

1:0635 MARGARIC ACID CH 3 . (CH 2 )i 6 .COOPI C 17 H 34 O 2 BeU. 11-376 
(n-Heptadecanoic acid) 

M.P. 61.19° (1); in cap. tube 61.5-62° (1) Neut. Eq. 270 

Cryst. from 80% ale. ( 2 ). [For m.p. + compn. data on binary systems: C + palmitic 
ac. (1:0650) see ( 1 ); C + stearic ac. (1:0660) see ( 1 ); ternary system; C + palmitic + 
stearic ac. see (3).] 

C with SOCI 2 {4) yields ri-heptadecanoyl chloride, b.p. 176° at 4 mm. (5). 

® ^Nitrobenzylmargarate: m.p. 48.5-49.0° cor. (10) [cf. T 1.39]. 

® Phenacylmargarate: m.p. 60.0-60.5° cor. (10) [cf. T 1.391]. 

® ^-Chlorophenacyl margarate: m.p. 78.8° ( 6 ) [cf. T 1.391]. 

® ^-Bromophenacyl margarate: m.p. 82.6° ( 6 ); 78.2° (7) [cf. T 1.391]. 

® ^lodophenacyl margarate: m.p. 92.0° ( 6 ); 88 . 8 ° (7) [cf. T 1.391]. 

® ^Phenylphenacyl margarate: m.p. 95.3-95.8° cor. ( 10 ) [cf. T 1.391]. 

© Margaramide: m.p. 106° ( 8 ). 

® 2-(n-Hezadecyl)benzimidazole: m.p. 93.5-94.0° cor. (9). 

1:0635 ( 1 ) Smith, J. Chem. Soc. 1936, 626-627. (2) Heiduschka, Ripper, Ber. 56, 1739 (1923). 

( 3 ) Shriner, Fulton, Burks, J. Am. Chem. Soc. 55, 1494 -1499 (1933). (4) Skraup, Schwam- 

berger, Ann. 462, 153 (1928). (5) Ford-Moore, Phillips, Rec. Irav. chim. 53, 858 (1934). 

(6) Moses, Reid, J. Am. Chem. Soc. 54, 2101 (1932). (7) Judefind, Reid, J. Am. Chem. Soc., 

42, 1055 (1920). (8) Le SiuMir, J. Chem. Soc. 85, 837 (1904). (9) Pool, Harwood, Ralston 

J. Am, Chem. Soc. 59, 178 (1937). (10) Price, Griffith, J. Am. Chem Soc. 62, 2884 (1940). 

1:0640 BENZYL HYDROGEN SUCCINATE C 11 H 12 O 4 Beil. VI-436 

)>—CHz.OOC.CHa.CHa.COOH 

M,P. 63“ Neut. Eq. 208 

® Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. 104 and yields benzyl 
aJc. (1:6480) and succinic ac, (1:0530). 

1:0650 PALMITIC ACID CH 3 . (CH 2 )i 4 .COOH CieH3202 Beil. n.370 
(w-Hexadecanoic acid) 

M.P. 62.76° (1) Neut. Eq. 256 

Ndls. or greasy scales insol. aq. — Can be crystd. from ale., CeHe, or acetone (1). At 
19.5° 100 g. abs. ale. dis. 9.32 g. C — C can be titrated (T 1.31) in ale. but not in aq, 

[For m.p. + compn. data on systems: C + myristic ac. (1:0630) see ( 2 ); C + margaric 
ac. (1:0635) see (3); C + stearic ac. (1:0660) see ( 2 ); C + oleic ac. (1:0565) see (16); 
C + elaidic ac. (1:0610) see (16).] 

C treated with PCls (49% yield (4)), PCI 3 + ZnCl 2 (72% yield (4)), or SOCI 2 (80% 
yield (4)) [cf. T 1.37] gives palmityl chloride (»-hexadecanoyl chloride), m.p. +12°. 

AgA, m.p. 209° (5); PhA 2 , m.p. 112° (5) (6) (insol. ether); MgA 2 , m.p. 121-122° (5). 
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® ^-Nitrobenzyl palxnitate: m.p. 42.5° (7) [cf. T 1.39]. 

® Phenacyl palmitate: m.p. 63° (8) [cf. T 1.391]. 

® ^-Chlorophenacyl palmitate: m.p. 82.0° (8) (9) [cf. T 1.391). 

® ^-Bromophenacyl palmitate: m.p. 86.0° (8) (9); 81.5° (10) [cf. T 1.391]. 

® ^lodophenacyl palmitate : m.p. 94.2° (9); 90.0° (10) [cf. T 1.391]. 

® />-Phenylphenacyl palmitate: m.p. 94° (11) [cf. T 1.391]. 

® Palmitamide : from C via acid chloride with NH^; cryst. from ale. or CeHe, m.p. 
105.3° (1); 106° (12). [For m.p. + compn. diagram of mixtures of palmitamide and 
stearamide sec <i).] 

®) Palmitanilide: from C via acid chloride with ice cold aniline; cryst. from CeHe or 
ale., m.p. 90.6° (1); 90.5° (13). [For m.p.-compn. diagram of mixts. of palmitanilide 
and stearaiiilide see (1).] 

® Palmito-p-toluidide : m.p. 98° (12). 

® 2- (n>Pentadecyl)benzimidazole: from C on htg. with 1 mole o-phenylenediamine for 
J hr.; m.p. 96.5-97.5° cor. (14); 91-92° (15). 

1:0650 (l) Guy, Smith, J. Chem. Soc. 1930, 615* 618. (2) Kulka, Sandin, J. Am. Chem. Soc. 59, 

1347-1349 (1937). (3) Smith, J. Chem. Soc. 1936, 627. (4) (^ark, Bell, Trans. Roy. Soc, 

Canada (3) 27, III, 97-103 (1933). (5) Jacobson, Holmes, J. Biol. Chem.. 25, 29-54 (1916). 

(6) Neavo, Aruilysf 37, 399 (1912). <7) Lyons. Reid, J. Am.. Chem. Soc. 39, 1733 (1917). 

(8) Hann, Reid, Jamieson, J. Am. Chem. Soc 52, 819 (1930). (9) Moses, Reid, J. Am. 

Chem. Soc. 54, 2101 (1932). (10) Jiidofind, Reid,./. Am. Chem. Soc. 42, 1055 (1920). 

(11) Ford, Jmm Stale Coll. J. Sci. 12, 121-122 (1937); Gilman, Ford, Iowa State CoU. J. Set. 
13, 135-147 (1939); Chem. Abs. 32, 4943 (1938). (12) Robertson, J. Chem. Soc. 115, 1220- 

1221 (1919). (13) Hell, Jordanoff, Ber. 24, 943 (1891). (14) Pool, Harwood, Ralston, 

J. Am. Chem. Soc. 59, 178 (1937). (15) Seka, Muller, Monatsh. 57, 103 (1931). (16) Smith, 

J. Chem. Soc. 1939, 980. 


1:0651 PALMITIC ANHYDRIDE C 36 H 62 O 3 Beil, n-374 

[CH3.(CH2)l4.C0j20 

M.P. 63-64° (1) Di^ = 0.847 (1) ni? = 1.4357 (1) 

White Ifts. (from pet. ether) ( 1 ) — C barely responds to Generic Test 3-B (titration in 
ale.) reacting as a monobasic acid. Neut. Eq. in akohol (T 1.31) nearly quant.; found 
488.6; theoret. 494.5. 

C can be freed from palmitic acid by repeated recrystn. from boilg. ale. (100 g. ale. at 15° 
dis. 0.165 g. C; corresp. value for palmitic acid is 6.5 g.) ( 2 ) — [C does not react with 
NH 4 OH, aniline or phenylhydrazine ( 2 ).] 

® Saponification: Hydrolysis with alk. (T 1.51) gives Sap. Eq. of 247 and yields soln. 
contg. salt of palmitic ac. (1:0650), q.v. 


1:0651 (1) Holdc, Centner, Ber. 58, 1418-1424 (1925). (2) Autenrieth, Thomae, Ber. 57, 430 

(1924). 


1:0654 ITACONIC ANHYDRIDE 


M.P. 67-68° 


O 


CH2==C-C 


.X 


\ 


o 


H2C—^ 




C6H4O3 


Beil. XVn-442 


Scales from AcOH; pr. from dry ether or CHCI3 — Very eas. sol. CHCI3; spar, sol, cold 
ether. [For prepn. in 37-47% yield by rapid distn. of citric ac. (1:0455) see ( 1 ).] 
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C on rapid distn. at ord. press, gives 62-66% yield citraconic anhydride (1:1136) q.v. 
( 2 ) — C boiled with 2 i pts. aq. for 1 hr. gives 24-39% yield itaconic ac. (1:0515) ( 1 ). 

1:0654 (1) Shriner, Ford, Roll, Organic Syntheses 11, 70-72 (1931). (2) Shriner, Ford, Roll, 

Organic SyrUheses 11, 28^29 (1931). 


1:0655 


d-CHAULMOOGRIC ACID 

(to-Cyclopentyltridecanoic 

acid) 


CH ==CH 




H 


C18H32O2 


CH2—CH^ 


C.(CH2)i2.COOH 


Beil. IX-80 


M.P. 68.5® (1) Neut. Eq. 280 

Colorless pi. from 80% ale. ( 1 ) or AcOEt; eas. sol. ether or CHCI 3 ; spar. sol. in other org. 
solv. — On solidification of fused C, cryst. grow upward in branching forms from melted 
acid, but this very characteristic growth is inhibited by even small amts, of impurity and a 
flat upper surface then results (1) [also shown by d-hychux^anuc ac. (1:0634)]. 

For purif. of C by fract. distn. of ethyl ester at 10-20 mm. see (1). [For m.p. -f- compn. 
curves for system: C •+■ hydnocarpic ac. see {!).] 

C is opt. act.: [«]?> in CHCI 3 ~ +60.3° ( 1 ) [higher values often indicate presence of 
hydnocarpic ac.]. 

C in alk. soln. reduces KMn 04 (T 1.34); C adds Br 2 (T 1.91). 

C with 2 pts. PCI 3 at 70-80° for 1 hr. gives 80% yield ( 2 ) d-chaulmoogryl chloride. After 
removal of excess PCI 3 this may be used directly, although it can be distilled at low pres¬ 
sures (3). [PCls or SOCI 2 on C cause partial decompn. (7).] 

PbA 2 , m.p. 62-63° (4); BaA 2 , m.p. 123° (5). 


<8 d-Chaulmoogramide: from C by warm, with PCI 3 , pouring prod, into cold cone. aq. 
NH 4 OH; cryst. from hot ale., m.p. 106° ( 6 ); 104° ( 8 ). 

-d-Chauhnoogranilide: m.p, 89°. [Prepd. from amide by htg. with aniline 6 hrs. 

at 200° {9).] 

-d-Chaulmoogro-^toluidide: m.p. 100° [similarly: (9)]. 


1:0655 {1) Cole, Cardoso, J. Am. Chem. Soc. 50, 963-965 (1937). (2) Naegeli, Vogt-Markus, 

Helv. Chim. Acta 15, 65-66 (1932). (3) Wagner-Jaurogg, Reincinuiid, J. jrrakt. Chem. (2) 

156, 252 (1938). (4) Wagiier-Jauregg, Arnold, Ber. 70, 1401 (1937). (5) Cole, PhUippine 

J. Sci. 47, 351-355 (1932). (6) Power, Gornall, J. Chem. Soc. 85, 855 (1904). (7) Hiue- 

gardner, Johnson, J. Am. Chem. Soc. 61, 1506 (1929). (8) Stanley, Adams, J. Am. Chem. Soc. 

51, 1518 (1929). (9) Herrera, Batteke, Philippine J. Sci. 32, 35-40 (1927); Chem. Abs. 21, 

1449 (1927). 


1:0660 STEARIC ACID CH3.(CH2)i6.COOH C18H36O2 BeB. n -377 
(7i+)ctadecanoic acid) 

M.P. 69.62° (1) Neut. Eq. 284 

Odorless, tasteless Ifts.; insol. aq.; sol. in 40 pts. cold ale., eas. sol. cold ether, CsHe, 
CS 2 , or CHCI 3 — C does not dis. on shaking with cold Na 2 C 03 soln. or even 0.1 N aq. 
KOH, but titrates (T 1.31) in ale. 

[For m.p.-compn. data on systems: C + margaric ac. (1:0635) see (2); C + palmitic 
ac.^(l:06^) see (3); C + oleic ac. (1:0565) see j[4)j C + elaidic acid (1:0610) see { 4 ).J 
C with PCls or SOCI 2 (cf. T 1.37) yields stearyl chloride (n-octadecanoyl chloride), 
m.p. 23°. 

AgA, m.p. 206® (5); PbA 2 , m.p. 126® ( 6 ); 115-116® ( 6 ); CaA 2 , m.p. 179-180®. 
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SOLID ACIDS, INSOLUBLE” 
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® Phenacyl stearate: m.p. 69° (7) [cf. T 1.391J. 

® ^-Chlorophenacyl stearate: m.p. 86.0° (7) (8) [cf. T 1.391], 

® ^-Bromophenacyl stearate: m.p. 90.0° (7) (8); 78.5° (9) [cf. T 1.391]. 

(© p-Iodophenacyl stearate: m.p. 97.2° (8); 90° <9) [cf. T 1.391], 

® p-Phenylphenacyl stearate: m.p. 97° ( 10 ); 91° (11) [cf. T 1.391]. 

® Stearamide: from C via the acid chloride; cryst. from CeHe or ale., m.p. 108.4° (1); 
109° (12). [For m.p. -f compn. diagram of mixts. of stearamide and palmitamide, see 

(IM 

® Stearanilide: from C via the acid chloride -f cold aniline; cryst. from CeHc or ale., 
rn.p. 95.5° (1); 94° (12). [For m.p. + corapn. diagram of mixts. of stearanilide and 
palmitanilide see ( 1 ).] 

® Stearo-p-toluidide: m.p. 102° (12). 

® 2-(n-Heptadecyl)benzimidazole: from C 4- 1 mole o-phenylenediamine on htg. at 
b.p. i hr.; m.p. 93.5-94.5° cor. (13); 90-91° (14). 

1:0660 (1) Guy, Smith, Chem. Soc, 1939, 615-618. (2) Smith, /. Ck&m, Soc. 1936, 627. 

(3) Kulka, Sandin, ./. Am. Chem. Soc. 59, 1347-1349. (4) Smith, J. Chem. Soc. 1939, 980. 

(5) Jacobson, Holmes, J. Biol. Chem. 25, 29-54 (1916). (6) Ncave, Analyst 37, 339 (1912). 

(7) Hann, Reid, .lamioson, J. Am. Chem. Soc. 52, 819 (1930). (8) Moses, Reid, J. Am. Chem. 

Soc. 54, 2101 (1932). (9) Judcfiiid, Reid, J. Am. Chem.. Soc. 42, 1055 (1920). (10) Ford, 

lov)a, State Coll. .T. Sci. 12, 121 122 (1937); Gilman, Ford, Iowa State CoU. J. Sci. 13, 135-147 
(1939); Chem . A bs. 32, 4943 (1938). 

(11) Drake, Bronitsky, ./. Am. Chem. Soc. 52, 3719 (1930). (12) Robertson, J. Chem. Soc. 

115, 1220-1221 (1919). (13) Bool, Harwood. Ralston, J. Am. Chem. Soc. 59, 178 (1937). 

(14) Seka, Muller, Monatsh. 57, 104 (1931). 

- * STEARIC ANHYDRIDE [CH3(CH2)i6.C0]20 CaeHToOa Beil, n-384 

M.P. 71-71.5° Dl° = 0.8443 - 1.4379 

See 1:4915. Genus 6 : Division A. 

1:0665 PHEHYLACETIC ACID <( )>—CHj.COOH CgHgO, BeU. lX-431 

M.P. 76.5° Neut. Eq. 136 

B.P. 365.5° cor. 

Lfts. dif. sol. cold aq,; eas. sol. hot aq.; very sol. ale. or ether — Sublimes readily. [For 
prepn. in 77.5% yield by hydrolysis of benzyl cyanide see (1).] 

C warmed with dil. H 2 SO 4 -f Mn 02 gives odor of benzaldehyde; with alk. KMn 04 is 
oxid. toBzOH (1:0715). 

C with PCI 5 (63% yield (2)) or PCI 3 + ZnCl 2 (73% yield (2)), or ^Cla (3) (54% yield 
(2)) (cf. T 1.37) gives phenylacetyl chloride, b.p. 183° si. dec. (3) — C refluxed with 3 pts. 
AC 2 O for 4 hrs. gives (75% yield (4) (5)) phcnylacetic anhydride, ndls. from It. pet., m.p. 
72°. [For data on soly. of salts see (11).] 

® p-Nitrobenzyl phenylacetate: m.p. 65° (6) [cf. T 1.39]. 

® Phenacyl phenylacetate: m.p. 50.5° (7) [cf. T 1.391], 

® p-Bromophenacyl phenylacetate: m.p. 89° (8) [cf. T 1.391]. 

® p-Phenylphenacyl phenylacetate: m.p. 63° dec. (9) [cf. T 1.391]. 

® Phenylacetamide: m.p. 156°. 

® Phenylacetanilide [Beil. X11-275]: m.p. 117-118°. 

® Phenylaceto-p-toluidide [Boil. XII-929]: m.p. 135-136°. 

® 2*Beiizylbeiizimidazole: from C + 1 mole o-phcnylenediamine boiled for 2 hrs. with 
4 N HCl; 50-60% yield (10); ndls. from ale., m.p. 187°. 
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1:0665 (1) Adams, Thai, Organic Syntheses, CoU. Vol. I, 427-428 (1932). (2) Clark, Bell, Trans, 

Roy. Soc. Canada (3) 27, III, 97-103 (1933). (3) Meyer, Mo7mtsh. 22, 427 (1901). (4) Auten- 

rieth, Thoinae, Ber. 57, 431 (1924). (5) Heilbron, Hey, J. Chem. Soc. 1036, 

297. (6) Lyman, Reid, J. Am. Chem. Soc. 39, 703 (1917). (7) Chen, Trans. Science Soc. 

China 7, 73-80 (1931). (8) .ludefind, Reid, J. Am. Chmi. Soc. 42, 1055 (1920). (9) Drake, 

Sweeney, J. Am. Chem. Soc. 54, 2060 (1932). (10) Hughes, Lions, ./. Proc. Roy. Soc. N. S. 

Wales 71, 209-222 (1938); Chem. Ahs. 32, 5831 (19.38). 

(11) Ephraim, Ber. 55, 3482 (1922). 


O 

/ \ 

H 2 C CO 

1:0667 GLYCOLID I | C: 4 H 404 Beil.XIX-153 

OC CH 2 

\ / 

O 

M.P. 86° 

Lfts. (from ale. and CHCI 3 ), very eas. sol. acetone; eas. sol. hot ale., CHCI. 3 ; dif. sol. 
ether. 

C in Generic Test 3-A (titration in aq.) gives Neut. Eq. of abt. 128 (theoret. is 116); in 
Generic Test 3-B (titration in ale.) gives Neut. Eq. of 240. 

C on protracted boilg. with aq. gives glycolic ac., in.p. 78° (1:0430). 

C htd. alone or with trace ZnCb in s.t. at 120-150° yields polyglycolid, in.p. 220 ° 
(1:4970). 

(© Glycolicanilide : from C (5.8 g.) in aniline (9.3 g.) htd. 4 hrs. at 100 °, cooled, separating 
solid recrystd. (from aq.), m.p. 97° (1). 

® Glycolic-^-toluidide : from C + equiv. amt. p-toluidine, htd. 2-3 hrs. at 100°, cooled, 
recrystd. from aq. (70% yield), m.p. 143° (1). 

1:0667 (1) Bischoff, Walden, Ann. 270, 49, 63 (1894). 


1:0668 DIBENZYLACETIC ACID C 16 H 16 O 2 Beil. 1X^82 

(<^ ^>—CH2)2.CH.C00H 

M.P. 89° Neut. Eq. 340 

Tbls. from pet. eth. or dil. AcOH; ndls. from aq. — Dif. sol. boilg. aq.; eas. sol. ale., 
ether, CHCI 3 , AcOH, or CgHe. 

C, treated with slightly more than 1 mole PCU in cold CHCI 3 ( 1 ) ( 2 ) or with PCI 3 in hot 
CeHe (3) or C refluxed with SOCI 2 ( 2 ) (4) (5) gives (95% yield ( 6 )) dibenzylacetyl chloride, 
b.p. 203-“204i5. [By-products of SOCI 2 process are dibenzylacetic anhydride (see below) 
and 2-benzylhydrindone (from ring closure of the acid chloride) (2) (4).] 

C refluxed with excess of AcCl for 2-*3 hrs. yields dibenzylacetic anhydride, cryst. pptd. 
from CeHe by addn. of pet. ether, m.p. 76-77° (7). 

® Dibenzylacetamide: from the acid chloride (above) -h excess cone. aq. NH 4 OH, at 
0° in 90% yield ( 6 ); cryst. from CeHe, m.p. 128-129° (4) ( 6 ). 

® Dibenzylacetanilide: from acid chloride -f aniline in CeHe (95% yield); cryst. from 
abs. ale., m.p. 155° ( 6 ). 

® Dibenzylacet-^toluidide: similarly; m.p. 175° (6). 

1:6668 (l) Schneidewind, Ber. 21, 1328 (1888). (2) Leuchs, W^utke, Giessler, Ber. 46, 2208- 
2211 (1913). (3) Rupe, Ann. 865, 110 (1913). (4) MiUs, Akers, J. Chem. Soc. 127, 2477 
(1925). (5) Jones, Scott, J. Am. Chem. Soc. 44, 416-417 (1922). (6) Maxim, BnU. soc. chim. 

(4) 86,1025-1028 (1926). (7) Verkade, Rec. trav. chim. 37, 336 (1918). 
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SOLID ACIDS, “INSOLUBLE” 


1 : 0670 - 1:0685 


1:0670 o-BENZOYLBENZOIC ACID 

(monohydrate) 


M.P. 93-94” Neut. Eq. 244 





C14H10O3.H2O 

.H2O 


Befl. X-747 


Pr. with 1 H 2 O from aq., dil. ale., or on shaking CeHe soln. of anhydrous o-benzoylbenzoio 
ac. (1:0720) with aq. — Readily loses aq. above 100° or on distn. with xylene giving anhy¬ 
drous form, m.p. 127-128° (1:0720), q.v. 


1:0675 n-HEPTYLMALONIC ACID C 10 H 18 O 4 Beil. D-721 

C7Hi5.CH(COOH)2 

M.P. 96.5-98° (1) Neut. Eq. 202 

C, on htg. {T 1.33) evolves (X )2 and leaves pelargoiiic ac. (1:0560), q.v. 

1:0675 (l) Verkadc, Coops, Rec. Irav. chim. 49, 568 (1930). 

1:0680 PHENOXYACETIC ACID CgHgOs Beil. VI-161 

(Glycolic acid phenyl ether) O.CHz.CCXIH 

M.P. 98-99° Neut. Eq. 152 

B.P.’ 285° si. dec. 

Ndls. from aq. — Not volatile with steam. [For prepn. from phenol 4- chloroacetic ac. 
see { 1 ) (T 1.46).J [Use for making mixed m.p. detn.) 

C with PCI 5 (80C^; yield ( 2 ) (3)) or with 8 OCI 2 at 35-45° for 1 hr. ( 100 % yield (4)) gives 
phenoxyacetyl chloride, b.p. 225-226° (2). 

(g) j>-Bromophenacyl phenoxyacetate: m.p. 148.5° (5) [cf. T 1.391]. 

® Phenoxyacetamide: m.p. 101.5° ( 6 ). 

® Phenoxyacetanilide: from C htd. with 1 mole aniline at 150° (7), or from C htd. with 
1 mole phenylisocyanate at 55-110° ( 8 ); cryst. from ale., m.p. 99° (7) ( 8 ). 

® 2 -Phenoxymethylbenzimidazole: from C -f 1 niole o-phenylenediamine boiled 2 hrs. 
with 4 N HCl (50-60% yield); colorless ndls. from aq. ale., m.p. 162° (9). 

1:0680 (1) Koelsch, Am. Chem. Soc. 53, 304-305 (1931). {2) Vandeveldc, Cent. 1898, I, 988. 

(3) Stoermor, Atenstiidt, Ber. 35, 3562, Note 3 (1902). (4) Blaise, Picard, Ann. chim. (8) 26, 

274 (1912). (5) Chen, Shih, Tram. Science Soc. China 7, 81-87 (1932). (6) Fritzsche, 

./. prakt. Chem. (2) 26, 277 (1879). (7) Ref. 6, page 280. (8) Lambling, BvU. eoc. chim. (3) 

17, 359 (1897). (9) Hughes, Lions, Chem. Abs. 32, 5831 (1938); Cent. 1938, II, 1598. 

1:0685 0-METH03CYBENZOIC ACID <( ^>—COOH CsHgO, BeiLX-64 

(o-Anisic acid; salicylic acid \ 

methyl ether) OCHs 

M.P. 100-101° Neut. Eq. 152 

This, from aq.; scales from ale. — Sol. in 200 pts. aq. at 30°; more eas. in hot aq.; very 
eas. sol. ale., ether — At 25° distrib. ratio between toluene and water is 2.8; between CHCI3 
and aq. is 48 ( 1 ). [For sepn. from salicylic ac. by means of AcOH -f NaOAc soln. (which 
liberates 6 but not salicylic acid) see ( 2 ).] 
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[For prepn. in 75% yield from salicylic ac. (1:0780) by shak. alk. soln. with dimethyl 
sulfate see (3).] 

C on htg. (T 1.33) begins to lose CO 2 at 213-215° (4) and 5 delds CO 2 + anisole (1:7445) 
— C htd. in s.t. at 130° with HI yields salicylic ac. (1:0780) and CH 3 I (5). 

C htd. with pels ( 6 ) (every trace of salicylic ac. must first be removed), or warmed i hr. 
with li moles SOCI 2 (7) ( 8 ) (prolonged htg. tends to demethylate prod.) yields o-methoxy- 
benzoyl chloride, b.p. 254°; b.p. llO.Ofmm. [This acid chloride shaken with ignited 
Na 2 C 03 + pyridine for J hr. poured onto ice, recrystd. from CHCI 3 yields o-methoxybenzoic 
anhydride, ndls. from It. pet., m.p. 72.4° (9); this anhydride forms in small amt. during 
SOCI 2 method of preparing acid chloride ( 10 ).] 

[For identification of C as salt of benzylamine, m.p. 119.8-120.6° u.c., or as salt of a-phenyl- 
ethylamine, m.p. 155.6-156.0 u.c. see (14).] 

® p-Bromophenacyl o-methoxybenzoate: m.p. 113° (11) [cf. T 1.391]. 

(g p-Phenylphenacyl o-methoxybenzoate: m.p. 131° (12) [cf. T 1.391]. 

® o-Methoxybenzamide: m.p. 129° [from o-methoxybenzoyl chloride -f- (NH 4 ) 2 C 03 
(13)]. 

<g o-Methoxybenzanilide: [Beil. XII-501]: m.p. 62° [prepd. indirectly]. 

1:0685 (1) Smith, White, J. Phys. Chem. 33, 1960, 1972 (1929). (2) Cattelaia, Bull. soc. chim, 
(4) 41, 114-116 (1927). (3) Graebe. Ann. 340, 210 (1905). (4) Gilman. Jannoy, Bradley, 

Iowa State CoU. J. Sci. 7, 429-431 (1933); Cheni. Ahs. 38, 763 (1934). (5) Graebe, Ann. 130, 

139 (1866). (6) Ullman, Goldberg, Ber. 35, 2811 (1902). (7) Marsh, Stephen, J. Chrm. Sor. 

137, 1635 (1925). (8) Thompson, Norris. J. Am. Chem. Soc. 58, 1956 (1936). (9) Rule, 

Patterson, J. Chem. Soc. 125, 2161 (1924). (10) Billon, Ann. chim. (10) 7, 338-339 (1927). 

( 11 ) Chen, Shih, Trans. Science Soc. China 7, 81-87 (1932). (12) Drake, Sweeney, J. Am. 

Chem. Soc. 54, 2060 (1932). (13) Pinnow, Mttller, Bcr. 28,158 (1895). (14) Buehler, C^arson, 

Edds, J. Am. Chem. Soc. 57, 2181-2182 (1935). 


1:0690 o-TOLUIC ACID 

(o-Methylbenzoic acid) 


<^-2^C()OH Beil. 


lX-462 


''CH3 


M.P. 104* Neut. Eq. 136 

B.P. S59?si 

Ndls.; dif. sol, cold aq.; fairly eas. sol. hot aq.; very ca.s. sol. cold ale. [For prepn. in 
80-89% yield via hydrolysis of o-tolunitrile see (1); in 50% yield via CO 2 on o-tolyl Mg- 
iodide see (2).] 

C with CrOa + H 2 SO 4 is completely oxidized to CO 2 + H 2 O; C with 5% KMn 04 at 
60° 3 delds phthalic ac. (3); C boiled (not too long!) with HNO 3 (1 pt. cone. HNO 3 + 2 pts. 
H 2 O) also yields (4) phthalic ac. (1:0820). 

C with PCU (5) or PCU in CHCI 3 (6), or with PCI 3 at 110° (7), or with SOCI 2 (8) gives 
o-toluyl chloride, b.p. 212°; 75.6° at 5.5 mm. (8). 

C refluxed 2-3 hrs. with 5 pts. AC 2 O gives (60% yield (17)) o-toluic anhydride, ndls. from 
cold ale. soln. on addn. of aq., m.p. 38-39°. 

C dislvd. in 3 pts. cone. H 2 SO 4 by warming, then treated dropwise with 2 pts. furag. 
HNOs at 100-110°, stood 24 hrs. poured onto ice, yields 3,5-dinitro-2-methylbenzoic acid 
[Beil. IX-474], cryst. from aq., m.p. 205-206° (16). [P'or use in ident. of amines see (16).] 


(9 p-Nitrobenzyl o-toluate: m.p. 90.7° (9) [cf. T 1.39]. 

<B Phenacyl o-toluate: m.p. 74.5° (10) [cf, T 1.391). 

(© ^-Bromophenacyl o-toluate: m.p. 56,9° (11) [cf. T 1.391]. 

(0 jp^Phenylphenacyl o-toluate: m.p. 94.5° (12) [cf. T 1.391]. 

(g o*Toluamide: m.p. 142.8° cor. (13); 141-141.6° (14). [For prepn. from o-tolunitrile 
with NaOH -f H 2 O 2 see (14).] 
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® o-Toluanilide [Beil. XlI-276]: m.p. 125° [prepd. indirectly]. 

® o-Tolu-^-toluidide [Beil. XII-929]: m.p. 144° [prepd. indirectly], 

® S-Benzylthiuronium o-toluate: m.p. 140° cor. (15); 145-146° (18). 

1:0690 (l) Clarkr, Taylor, Organic Syntheses 11, 96-97 (1931). (2> Lucas, Kennedy, Wilmot, 

J, Am. Chem. Sac. 58, 159 (1936). (3) Claus, Pioszcek, Ber. 19, 3085 (1886). (4) Piccard, 

Ber. 12, 579 (1879). (5) Tanner, Lasselle, J. Am. Chem. Soe. 48, 2164 (1926). (6) Klages, 

Lickroth, Ber. 32, 1561 (1899). (7) Fraiikland, Wharton, J. Chem. Soc. 69, 1311 (1896). 

(8) Thompson, Norris, J. Am.. Chem. Soc. 58, 1955 (1936). (9) Reid, J. Am. Chem. Soc. 39, 

132 (1917). (lO) (^hen, Trans. Science Soc. Chimi 7, 73»8() (1931). 

(11) Judefind, Reid, J. Am. Chem. Soc. 42, 10.55 (1920). (12) Drake, Bronitsky, J. Am, 

Chem. Soc. 52, 3719 (1930). (13) Reid, Am. Chem. J. 21, 290 (1899). (14) NoUer, Organic 

Syntheses 13, 94-95 (1933). (15) Donleavy, J. Am. Chem. Soc. 58, 1005 (1936). (16) Sah. 

Tien, J. CXiinese Chem. Soc. 4, 491 (1936); Chem. Ahs. 31, 3823 (1937). (17) Autenrieth, 

Thomae, Ber. 57, 431 (1934). (18) Veibel, Ottung, Bull. soc. chim. (5) 6,1435 (1939). 


1:0695 AZELAIC ACID HOOC.(CH 2 ) 7 .COOH C 9 H 16 O 4 Beil, n-707 
(Heptane- 1 ,7-dicarboxy lie acid J 

M.P. 106° Neut. Eq. 94 

B. P. above 360° si. dec. 

Lfts. or flattened ndls. — Not volatile with steam — 100 pts. aep at 15° dis. 0.2 g. C; 
at 55° 1.65 pts. 0 — 100 pts. ether at 15° dis. 2.7 pts. C — Very e?is. sol. ale. [for sepn. of C 
from suberic ac. (1:0755) via spar. soly. of latter in mixt. of CeHe -f abs. ale. see (1)]. 

[For prepn. in 32-36/0 yield by alk. KMnO^ oxidn. of crude ricinoleic ac. (from saponif. of 
castor oil) see ( 2 ); in 35% yield by oxidn. of oleic a(^ with 112(^2 in AcOH, followed by 
Na 2 Cs/r 207 “f* H 2 SO 4 see (3).] 

C with PCI 5 (4) or 2 moles SOCI 2 (5) yields azelayl chloride, b.p. 166js (5), 165i3 (4). 

C, refluxed with 3 pts. AC 2 O for 4-6 hrs., excess reagt. removed under reduced press, 
(aq. pump), residue dislvd. in hot dry CoHe, filtered, and pptd. by addn. of pet. ether, 
yields linear polymeric azelaic a-anhydride, white microcrystn. pdr., m.p. 53-53.5° ( 6 ). 

® Di-(^-mtrobenzyl) azelate: m.p. 43.8° (7) (cf. T 1.39). 

® Di-(phenacyl) azelate: m.p. 69,7° ( 8 ) [cf. T 1.391]. 

® Di-(p-bromophenacyl) azelate: m.p. 130.6° ( 8 ) [cf. T 1.391], 

® Di-(p-phenylphenacyl) azelate: m.p. 141° (9) [cf. T 1.391). 

® Azelaic diamide: m.p. 172° ( 10 ). [The half amide (azelamic acid) has m.p. 93-95° 
( 10 ).] 

® Azelaic dianilide [Beil. XIl-303]: erj-^st. from xylene, m.p. 186-187° ( 6 ); 184° (11) 
[from linear polymeric azelaic a-anhydride (above) on triturating with 2^-5 pts. 
aniline, together with monoanilide (azelanilic acid). After removal of excess aniline 
with 10 % HCl, the monoanilide -f- any C is dislvd. in dil. aq. alk, leaving the dianilide. 
Acidification of the alk. soln. ppts. monoanilide -f- C which are sepd. via boiling aq. 
( 6 ).] [Azelaic monoanilide: cryst. from dil. ale.; m.p. 107-108° ( 6 ).] 

® Azelaic di-p-toluidide: m.p. 201-202° (12); 198° (11). 

® Di-(S-benzylthiuronium) azelate: m.p. 163-164° (13). 

1:0665 ( 1 ) Day, K 6 n, Stevenson, J. Chem. Soc. 117, 642 (1920). ( 2 ) Hill, McEwen, Organic 
Syntheses 13, 4-6 (1933). (3) Bennett, Gudgeon, J. Chem. Soc. 1038, 1679. (4) Etaix, 

Ann. chim, (7) 0, 397-398 (1896). (5) Blaise, Koehler, BuU. soc. chim. (4) 5, 692 (1909). 
( 6 ) Hill, Carothers, J, Am. Chem.. Soc. 55, 5027-5028 (1933). (7) Kelly, Segura, J. Am. Chem. 

Soc. 56, 2497 (1934). ( 8 ) Kelly, Kleff, /, Am. Chem. Soc. 54, 4444 (1932). (9) Drake, 
Sweeney, /. Am. Chem. Soc. 54, 2060 (1932). (10) Ref. 4, pages 402-403. 

(11) Barnicoat, /. Chem. Soc. 1937, 2927-2928. ( 12 ) Spies, J. Org. Chem. 2, 66 (1937). 

(13) Veibel, Ottung, BvU. soc. chim, (5) 6, 1434-1435 (1939). 
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1:0700 DEHYDROACETIC ACID 0 

K ^ 

^C—CO.CHs 
CHa—i*: <!:=0 

V 


C 8 H 8 O 4 Beil, xvn .559 


M.P. 109® Neut. Eq. 168 

B. P. 270 ^ 

White ciyst. by distn. or by reorystn. from aq., ale. or CeHe — Sol. in 100 pts. aq. at 6 °; 
eas. sol. hot aq.; spar. sol. cold ale,, ejis. sol. hot ale.; sol. ether. C is somewhat volat. with 
steam and by water is si. deed, to CX )2 and 2 , 6 Hiirncthylpyronc (loss in evapn. of aq. soln.). 

[For prepn. in 60-65^^ yield by refluxing ethyl aeetoaeetnte (l:1710j with a trace of 
NaHCOa see { 1 )|^ 53% yield (9).] _ 

Aik. solns. of C are pale yel. — C in aq. soln. gives with 1 drof) FeCla soln. yel. or yel.-or. 
ppt. 

C, boiled with 3 i)ts. cone. HCl in a spacious fljisk until foaming ceases and aim. complete 
soln. has occurred, then poured out in evapg. dish and evapd. to dryness yields hydrochloride 
of 2 , 6 -dimethylpyrone, recrystn. of which from pyridine gives (60yield ( 1 )) 2 , 6 -dimethyl- 

O 

4 

/ \ 

pyrone HC CH [Beil. XVII-291]; m.p. 132®, b.p. 249®; exceedingly sol. 

CHs—<1 C—CH, 

\ / 


aq., ale.; sol. ether but not volatile with st. [cf. ( 2 )]. 

C htd. for a short time with 3 pts. 90% H 2 fc ^04 to 135®, poured into 4 pts. aq. soon yields 


cryst. of 6 -methylp 3 n*onone 


O 


h 

B—d^ %=H2 

II I 

CHs—C C=0 

\ / 


o 


[Beil. XVll-442]; ndls. from aq., m.p. 


18^189® cor. (1) (3). 

C warmed with excess aniline, and latter cautiously removed with dil. HCl yields dehy- 
draO/Ctic acid monanil [Beil. XVII-564]; ndls. m.p. 115® (5). C in warm ale. soln., treated 
mth excess phenylhydrazine, yields dehydracetic acid monophenylhydrazone [Beil. XVII- 
564], yel. tbls. from ale. or CeHe; m.p. 207® rap. htg. ( 6 ), 202 ® (7) — C in AcOH treated with 
cone. aq. soln. of semicarbazide.HCl 4 - NaOAc yields dehydracetic ac. monosemicarbazone 
[Beil. XVII-5651, ndls. from aq. m.p. 197-198® ( 8 ). 


1:0760 (1) Arndt, Eistert, Scholz, Aron, Ber. 00, 2379 (1936). ( 2 ) Collie, J. Chem. Soc. 59, 
619 (1891). (3) Ref. 2 , page 609. (4) Collie, Hilditch, J. Chem. Soc. 91, 787 (1907). 

( 6 ) Oppenheim, Precht, Ber. 9 , 1100 (1876). ( 6 ) Perkin, J. Chem. Soc. 51, 494-495 (1887). 

(7) Btilow, Filchner, Ber. 41, 4166 (1908). ( 8 ) Ref. 7, page 4168. ( 9 ) Arndt, Organic Synthe- 

90, 26-29 (1940). > v & 
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1:0703 m-METHOXYBENZOIC ACID /-\--COOH Beil.X-137 

(m-Auisic Jicid) N . / ' 

M.P. 109-110" (1) 


Ndls. fr(3ni aq.; (list, uiidecomposed at ord. press. [For prepn. in 90% yield by oxidn. of 
m-methoxyberizaldehyde (1:0232) with aq. KMn 04 see (1).] [For m.p. + compn. data 
for inixts. of C with p-rnethoxyljenzoic acid (1:0805) see (5).] 

C with PCI5 (2) or SOCI2 (3) yields m-niethoxybenzoyl chloride, b.p. 242 ~ 243 ?«« ( 2 ) 
b.p. 110.9^.5 (3). 

[For identification of C as salt with benzylainine, m.p. 111.8-112.8° u.c., or with a-phenyl- 
ethylamine, m.p. 128.6-129.0° u.c. see (4).] 

1:070*3 (1) ("hakravarti, Perkin, J. Vheni, Soc. 1020, 198-199. (2) Ullman, Ooldbt^rg, Ber. S5, 

2Si;< (1902) (H) Thompson, Norris, J. Am. Chem. Soc. 58, 1936 (1936). {4> ’Buehler, 

(kirson, Kdds, J. Am.. Chem. Soc. 57, 2181 2182 (1035). (3) Lea, Robinson, J. Chem. Soc. 

10»6, 2335. 


1:070*5 m-TOLUIC ACID 

(m-Methylbenzoic acid) 

M.P. 110-111° Neut. Eq. 1.36 
B.P. 263° 



C8H8O2 


Beil. IX-475 


Cryst. from aq.; sol. at 15° in 1170 pts., and at 100° in 60 pts. aq.; eas. sol. ale. or ether — 
Bias, volatile with steam — Sublimes. 

C on oxidn. with CV();j (cf. T 1.72) yields isophthalic ac. (1:0900). 

C with PCU (1 >, or PClr> in CBCh (2), or with PCI 3 (3) or with SOCI 2 (4) (5) (cf. T 1.37) 
yields m-toluyl chloride, b.p. 219?7o; b.p. 71.2° at 4 mm. {5>. 

C refluxed 2-3 hrs. with 5 pts. AV 2 O gives (60Vc yield (6)) o-toluic anhydride, ndls. from 
pet. ether, m.p. 70-71° {(j). 


(g) ^-Nitrobenzyl m-toluate: m.p. 86.6° (7) [cf. T 1.39]. 

(© ^-Bromophenacyl m-toluate: m.p. 108.0° (8) [cf. T 1.391]. 

(g ^-Phenylphenacyl m-toluate: m.p. 136.5° (9) [cf. T 1.391]. 

(g m-Toluamide: m.p. 94° [from m-toluyl chloride (10) or from anhydride (11)]. 

(g m-Toluanilide: m.p. 126° [from w-toluyl chloride (4)]. 

(g m-Tolu-/>-toluidide: m.p. 118°. 

(g iS-Benzylthiuronium m-toluate: m.p. 164° (12). 

1:0705 (1) Ador, Rilliot, Ber. 12, 2301 (1879). (2) Klagcs, Lickroth, Ber. 32, 1560 (1899). 

( 3 ) Frankland, Wharton, J. Chem. Soc. 09, 1311 (1896). (4) Shoppec, J. Chem. Soc. 1932, 

700. ( 5 ) Thompson, Norris, J. Am. Chem. Soc. 58, 1955 (1936). (6) Autenrieth, Thomae, 

Ber. 57, 431 (1924). (7) Lyman, Roid, J. Am. Chem. Soc. 39, 703-704 (1917). (8) Judefind, 

Reid, J. Am. Chem. Soc. 42, 1055 (1920). (9) Drake, Bronitsky, J. Am. Chem. Soc. 52, 3719 

(1930), (10) Remsen, Reid. Am. Chem. J. 21, 289-290 (1899). 

( 11 ) Ref. 6, page 436. (12) Donleavy, J. Am. Chem. Soc. 58,1005 (1936). 

o 

HjC—C 

1:0710 SUCCINIC ANHYDRIDE ^0 C 4 H 4 OS Bea.XVn-407 

HjC— 

M.P. 120° Neut. Eq. 50 (in aq.) 

B.P. 261° 100 (in ale.) 

White cryst. from CHClj; dif. sol. ether. (For prepn. in 82-96% yield from succinic ac. 
(1:05.30) + POCI 3 see (1).] 
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[For behavior on titration in Generic Tost 3, see Generic Test 3, Note 7 of Manual.”] 
[For quant, dctn. via titration with NaOCHa see ( 2 ).] 

C on warming with aq. readily hydrolyzes yielding succinic acid (1:0530), q.v. — C on 
warming with excess MeOH and distg. off excess yields quant. (3) methyl hydrogen succi¬ 
nate, white pi. from MeOH, m.p. 58°, Ncut. Eq. 132 — C, on soln. in excess cone. aq. 
NH 4 OH, gives soln. of NH 4 succ^inamate from which (after boiling off excess NH 4 OH) 
AgNOs ppts. Ag succinainate (4). [For isolation of suecinamie ac. via H 2 S treatment see 

m 

® Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. 50 and yields soln. 

from which addn. of mineral acid ppts. succinic acid (1:0530), q.v. 

® Succinaniiic acid: from C + equiv. aniline mixed in hot CHCI 3 ; the pptg. acid is 
separated and recrystd. from dil. ale.; m.p. 148.5° (5). 

1:0710 (1) Shriller, Struck, Organic Syntheses 12, 66-67 (1032). (2) Smith, Bryant, J. Am. Chem. 

Soc. 58, 2.543 (1936). (3) Bone, Sudborough, Sprankling, J. Oheni. Sue. 85, 530 (19'^)4). 

(4) Hoogewerff, van Dorp, Ecc. trav. chim. 18, 361 (Note 1) (1S90). (5) von Auwors, Mayer, 
Ann. 309, 326 327 (1890). (6) Jeffery, Vogel, J. Chem. Soc. 1934, 1103. 

1:0715 BENZOIC ACID ^COQH C 7 H 6 O 2 Beil. IX-92 

M.P. 121.4“ Neut. Eq. 122 

B.P. 249.2° 

Cryst. from hot aq.; sol. in 345 pts. of aq. at 20 °, or in 17 pts. at 100 ° — Sublimes even 
at 100°; easily volatile with steam — C is sol. in 2.14 pts. abs. ale. at 15°; in 3.19 pts. ether 
at 15°; very sol. in CHCI 3 [dif. and sepn. from phthalic ac. (1:0820), isophthalic ac. 
(1:0900), and terephtlialic ac. (1:0910)]. [For discussion of sepn. of C from these see 
(!)•] — [For table of .soly, of metal salts of 0 see (2).] 

C with PCI 5 (70% yield (3)), or PCb^-f- ZnCh (77% yield {3» or SOCI 2 (90% yield 
(3)) gives benzoyl chloride, b.p. 197° — C on reflux, with AC 2 O and subsequent vac. distn. 
gives (72-74% yield (4)) benzoic anhydride (1:0595), m.p. 42° (cf. (5)]. 

® ^Nitrobenzyl benzoate: rn.p. 89° ( 6 ) [cf. T 1.39]. 

® Phenacyl benzoate: m.p. 118.5° (7) [cf. T 1.391]. 

® ^Cblorophenacyl benzoate: m.p. 118.6° ( 8 ) [cf. T 1.391]. 

® ^Bromophenacyl benzoate: m.p. 119.0° ( 8 ) [cf. T 1.391]. 

® ^lodophenacyl benzoate: m.p. 126.5° ( 8 ) [cf. T 1.391]. 

® ^Phenylphenacyl benzoate: m.p. 167° (9) [cf. T 1.391]. 

® Benzamide: m.p. 130°. 

® Benzanilide: To 0.1 g. C in a dry 6 -in. tt. add 0.17-0.20 g. PCI 5 and warm, stirring 
with glass rod until clear soln. is obtd. Cool, add drop wise with cooling, 1 ml. ice 
water. Then add slowly 0.4-0.5 ml. pure aniline and shake. Dissolve the reaction 
prod, in 2-5 ml. boiling 50% ale., cool, filter crystals, and dry at 100 °. Pearly white 
scales, m.p. 160° u.c. ( 10 ). 

® Benz-^-toluidide: m.p. 158°. 

® 5-Benzylthiuronium benzoate: m.p. 166° cor. (11); 166.5-167.5° (12). 

1:9716 (1) Gilman, Kirby, J. Am.. Chem. Soc. 54, 361 (1932). (2) Ephraim, Pfister, Hdv. Chim. 

Acta 8 , 369 (1925). (3) Clark. Bell, Trans. Hoy. Soc, Canada (3) 27, III, 97-103 (1933). 

(4) Clarke, Rahrs, Organic Syntheses, Coll. Vol. I, 85-87 (1932). (5) Autenrieth, Thomae, 

Ber. 57, 430-431 (1924). (6) Reid, J. Am. Chem. Soc. 39, 132 (1917). (7) Rather, Reid. 
J. Am. Chem. Soc. 41, 80 (1919). (8) Judefind, Reid, J. Am. Chem. Soc. 42, 1055 (1920). 
(9) Drake. Bronitsky, /. Am. Chem. Soc. 52, 3719 (1930). (10) Mulliken, “ Method ” 1,82 
(1904). 

(11) Donleavy, J. Am. Chem. Soc. 58, 1006 (1936). (12) Veibel, UUelund, BuU. soc. chim, 

(5) 6, 1167 (1938). 
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1:0730 o-BENZOYLBENZOIC ACID 

(Benzophenone-o-carboxylic 

acid) 



C 14 H 10 O 8 Beil, X-747 


M.P. 137-138° (1) Neut. Eq. 336 

Colorless cryst. C on recrystn. from aq., dil. ale., or on shaking CeHe soln. with aq. yields 
monohydrate, C.H 2 O; pr., m.p. 93-94° (1:0670); on htg. above 100 ° or on dwtn. with 
xylene readily loses cryst. aq. yielding C. 

C with PCls ( 2 ) (3), or PCI 3 ( 2 ) (3), or SOCI 2 ( 2 ) (3) yields a normal o-benzoylbenzoyl 
chloride, m.p. 59-60°. [With Mc^OH and EtOH tliis prod, yields normal esters (see below); 
with phenols there is formed in addition to normal derivatives more or less arylphthalide 
corresponding to a paeiido chloride (4).] 

C + MeOH esterified by HCl method (5), or C in cone. H 2 SO 4 treated with MeOH (6), 
or above o-benzoylbenzoyl chloride treated with MeOH (3) yields normal methyl o-benzoyl- 
benzoate, m.p. 51-52°. [The pseudo methyl ester (3-methoxy-3-phenylphthalide [Beil. 
XVlll-48] has m.p. 80-81°.] 

C + EtOH with cone. H 2 SO .1 (7), or Ag salt of C + CVHfJ (7), or K salt of C -f dimethyl 
sulfate (7) yields normal ethyl o-benzoylbenzoate, m.p. 58° ( 8 ). [The pseudo ethyl ester 
(3-ethoxy-3-phenylphthalide) [Beil. XVIlli-(316)] has m.p. 51-53° (7), 56° ( 8 ).] 

C, htd. at 100 ° for 2 hrs. ^^’i(h 10 pts. cone. H 2 SO 4 , poured into aq. gives quant, yield (9) 
anthraquinone (1:9095), [For study of this ring closure see (1) <9) (10).] 

Salts of C: alk. salts all sol, aq.; HgAo, MgA 2 , SrA 2 , CaA 2 also sol. aq.; other heavy metal 
salts are insol. ( 11 ). 


® ^Nitrobenzyl o-benzoylbenzoate: m.p. 100.4° (12). 

® o-Benzoylbenzamide: m.p. 165° cor. (162°). [From normal o-benzoylbenzoyl 
chloride -f cone. aq. NH 4 OH.] 

® o-Benzoylbenzanilide: m.p. 195° (13). [P>om normal o-benzoylbenzoyl chloride -f 
aniline.j 


1:0720 (1) Deane. Am. Chem. Soc. 59, 850 (1937). (2) Martin. J. Am. Chem. Soc. 38, 1142- 

1144 (1916). (3) McMullen, ./. Am. Chem. Soc. 38, 1228-1230 (1916). (4) Blicke, Swisher, 

./. Am. Chem. Soc. 56. 902 904 (1934). (5) Haller. Ciuyot, BuU. soc. chim. (3) 25, 54-55 (1901). 

(6) Meyer, Mormtsh. 25. 477 (1904). (7) Egerer, Meyer. Monatsh. 34, 78 (1913). (8) von 

Auwers, Heinze, Bcr. 52, 599 (1919). (9) Gleason, Dougherty, Am. Chem. Soc. 51, 311 

(1929). (10) Dougherty, Gleason, J. Am. Chem. Soc. 52,1024-1027 (1930). 

(11) Ephraim, Ber. 55, 3482 (1922). (12) Kelly, Segura, J. Am. Chem. Soc. 56, 2497 (1934). 

(13) Meyer, Monatsh. 25, 1226-1227 (1907). 


1:0733 d,/.LACTID 


O 

\ 

CHa—CH C==0 

(!:=0 Hi—CHa 


CaHgOa 


BeU. ZIX-154 


O 

M.P. 188° Neut. Bq. 144 

B.P. 858“ 


Cryst. (from ale. or ether) — For prepn. by htg. lactic acid in vac. see (1) (3) — Reacts 
with first mole alk. much more rapidly than second: thus Generic Teat 3-A gives Neut. Eq. 
144, but Generic Test 6 (with ale, NaOH) gives Sap. Eq. = 73.5. 
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Very dif. sol. aq. or ale.; eas. sol. in acetone, CeHe, Igr. — On long boilg. with aq. or 
rapidly with alk. hydrolyzes to d,/-lacticacid (1:0400) — C htd. at 250-275° rapidly polymer¬ 
izes, and does so at 140-150° if K 2 CO 3 is present ( 2 ). 

® (f,l-Lactanilide: From C on htg. with aniline, cryst. (from aq.), m.p. 58° (4) — Dif. 
sol. cold aq., very eas. sol. ale., ether, CHCI 3 . 

(1) Carothers, Dorough, Van Natta, J, Am. Chem. Soc. 54, 772 (1932). (2) Ref, 1, page 

764. (3) Dietzd, Krug, Ber. 68 , 1313 (1925). (4) Bischoff, Walden, Ann. 279, 73 (1894). 


O 

O C 8 H 4 O 3 Beil. XVn-469 


& 

F.P. 131.6° (1) 

B.P. 295.1° (1) 

The m.p. of C taken in cap. tubes may be as much as 0.5° higher than the freezing point 
of large samples (above) ( 2 ) — The eutectic of C with phthalic acid (1:0820) conts. 2 % of 
latter and melts 129.74° (3). 

C sublimes readily in beautiful long white ndls. or may be i)urified (from the acid) by 
recrystn. from CCI 4 in which its soly. at b.p. of CCI 4 is 2.5% (4) — C is aim. insol. in cold aq. 
(5) but on warming with aq. hydrolyzes to phthalic ac. (1:0820). 

[For detn. of C in phthalic ac. see ( 6 ); for detn. of C via titration with NaOCHs see (7).] 

® Fluorescein formation: Mix a few mg. C with eq. wt. of resorcinol, barely moisten 
with cone. H 2 SO 4 and heat at 160° for 3 min. Cool, add 2 ml. cold aq., then 1-2 ml. 
10 % NaOH. Stir to dissolve solid, dil. with eq. vol. aq. and filter ( 8 ). Phthalic anhy¬ 
dride gives characteristic powerful green fluorescence of fluorescein — [If distinction 
from other anhydrides, e.g., succinic anhydride, is required, addn. of H 2 SO 4 is omitted 
and temp, raised to 205-210°, under which conditions interference is avoided {9).] 

® Methyl hydrogen phthalate: from C with dry MeOH for 30 rain.; ndls. from CeHe 
m.p. 82-82.5° ( 10 ), 82.4-82.7° cor. ( 11 ); Neut. Eq. 180. [The p-nitrobenzyl ester 
(cf. T 1.39) of this methyl hydrogen phthalate has m.p. 105.7° ( 12 ).] [For m.p.’s of 
alkyl hydrogen phthalates of rir-primary ales, see ( 11 ).] 

® Phthaiamic acid (phthalic acid monamide): from C on soln. in H pts. warm cone. 
NH 4 OH; the NH 4 phthalamate seps. in fine white ndls. (94% yield after cooling); 
on treating their cone. aq. soln. with cone. HCl, free acid separates (81% yield) and 
may be washed free of NH 4 CI with cold aq., m.p. 148-149° (13). [On fusion the phthal- 
amic acid loses aq., resolidifies at 155° owing to conversion to phthalimide, and this on 
further htg. melts 231° (13).] 

® Phthalanilic acid (phthalic acid mono-anilide) [Beil. XII-311]: from C + 0.5 mole 
aniline in CHCI 3 at room temp. (14); ndls. from ale., m.p. 169-170°. [On melting 
this prod, it loses aq. and is converted to phthalanil, m.p. 207° (14).] [Phthalanilic ac. 
is insol. in CHCI 3 , while phthalanil is extremely soluble (use in sepn. (14)).] 

® Phthalanil [Beil. XXI-464]: from C on fusion with aniline at 250°; after washing with 
ale., soln. in CHCI 3 and pptn. by addn. of ale. forms white ndls., m.p. 207° (14) [cf. 
also phthalic ac. (1:0820)]. 


1:0725 PHTHALIC ANHYDRIDE 
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1 : 0726 - 1:0730 


(g) Phthalic acid mono-^-toluidide [Beil. XII-939]: white flakes from 40% ale., m.p. 160® 
(15). 

® iV-^-tolylphthalimide [Beil. XXI-466]: m.p. 204®. 

1:0725 (1) Marti, Bull. hoc. clam. Bd{j. 39, 621 (1930). (2) Bebie, Ind. Eng. Chem. 13, 91-92 

(1921). (.3) Monroe, Ind.. Eng. Chem. 11, 1118 (1919). (4) Lornbaers, B^dl. soc. chim. Bdg. 

232 (1924). (5) van de Stadt, Z. physik. Chem. 41, 361-364 (1902). (6) Downs, Stupp, 

Ind. Eng. Chem. 10, 596- 598 (1918). (7) Bryant, Smith, ./. Arn. Chem. Soc. 58, 2463 (1936). 

(8) Mnlliken, “ Method ” 1, 61 (1904). (9) Holde, Bloyburg, Aziz, Z. angew. Chem. 42, 283- 

284 (1929). (10) Underwood, Barker, J. Am. Chem. Soc. 4085 (1930). 

(ll) (loggans, Cop(inhaver, J. Am. Chem. Soc. 61, 2909 (1939). (12) Reid, J. Am. Chem. 

Soc. 39. 12,50 1251 (1917). (13) Chapman, Stephen, J. Chem. Soc. 127, 1793 (1925). 

(14) Sherrill, Schaeffer, Shoyer, J. Am. Chem. Soc. 50, 477 (1928). (15) Tingle, Rolker, 

J. Am. Chem. Soc. 30, 1888 (1908). 


1:0728 a-NAPHTHYLACETIC ACID C 12 H 10 O 2 Beil. IX -.666 

( 1 -Naphthaleneacetic acid) ^ —CH 2 .COOH 

o 

M.P. 131® Neut. Eq. 180 

(135.0-135.5® (D) 

Ndls. from acp — Spar. sol. cold aq., oas. sol. hot aq., ale., ether, AcOH, CsHe. [For 
review of methods of prepn. see ( 2 ).] 

C treated with PC1« (3) or with 8 OCI 2 alone (7) or in CeHe (4) gives a-naphthylacetyl 
chloride, h.p. 174fr, (7). 

C fitd. with CaO yields C ()2 as CaCOa - 1 - 1-methylnaphthalene (1:7600), b.p. 241® in 
good yield (5). 

® a-Naphthylacetamide: from a-naphthylacetyl chloride -f (NH 4 ) 2 C 03 ; cryst. from 
boilg. ale.; m.p. 180 181® (3) ( 6 ) (4). 

® a-Naphthylacetanilide: from a-naphthylacetyl chloride aniline; cryst. from ale., 
m.p. 155® (4), 150® (0), 159.5® (1). 

1:0728 ( 1 ) Olivier, Wit, Hec. trov. chim. 56, 857 (1937). (2) Cambron, Can. J. Research 17-B, 

1(>-13 (1939). (3) Boessnock, Ber. 16, 641 (1883). (4) Chlman, Kirby, J. Am. Chem. Soc. 51, 

3477, especially Note 18 (1929). (5) Boessnock, Ber. 16, 1547 (1883). (6) Higginbottom, 

Short, Rec. trav. chim. 53, 1141 (1934). (7) Cook, Hewett, J. Chem,. Soc. 1933, 1106. 


1:0730 SEBACIC ACID HOOC.(CH 2 ) 8 .C(X)H C 10 H 18 O 4 Beil, n-718 
(Octane-1,8-dicarboxylic acid) 

M.P. 133® 

Thin Ifts.; sol. in 1000 pts. aq. at 17®, or in 50 pts. at 100®; eas. sol. ale. or ether. 

C is stable to CrOa oxidn. but KM[n 04 or dil. HNO 3 yields succinic ac. (1:0530), adipic ac. 
(1:0775) and glutaric ac. (1:0440). 

C with PCI 5 ( 1 ) ( 2 ), or PCI 3 (3), or SOCI 2 (84-86% yield) (4) (5) (cf. T 1.37) gives sebacyl 
(di)chloride, b.p. 155-1568 (4). 

C, refluxed 5 hrs. with 3 pts. AC 2 O, excess reagt. and resultant AcOH distd. off under 
reduced press. (6) yields a linear polymeric sebacic cr-anhydride, CHa.COlO.CO.- 
(CH 2 ) 8 .CO]arO.COCH 3 , sol. in CeHe from which it is pptd. by addn. of pet. ether; m.p. 
varies, but a t 3 q>ical specimen showed m.p. 79-80° (7). It reacts with aq. to peld C 4* 
acetic ac. [When this a-anhydride is htd. under ord. conditions no smooth depolymerizar 
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lion occurs, but in molecular still at least three other polymeric anhydrides are formed; viz. 
/3-anhydride, m.p. 68 ", 7 -anhydride and an w-anyhdride ( 8 ).] 

® Di-(^-nitrobenzyl) sebacate: m.p. 72.6" (9) [cf. T 1.39]. 

® Di-(phenacyl) sebacate: m.p. 80.4° ( 10 ) [cf. T 1.391]. 

® Di-(^-bromophenacyl) sebacate: m.p. 147.0" ( 11 ) [cf. T 1.391]. 

® Di- ^-phenylphenacyl) sebacate: m.p. 140" (12) [cf. T 1.391]. 

® Sebacic diamide: m.p. 210 " (13); 208" (14) [from sebacyl chloride -b cone. NH 4 OH 
(14)]. [The monoamide (sebacamic ac.) has m.p. 126.5" (15).] 

® Sebacic dianilide: m.p. 201 - 202 " (16); 200 " (17). [The monoanilide (sebacanilic ac.) 

has m.p. 122-123° (16), 121-122" (18).] 

® Sebacic di-^-toluidide: m.p. 201 " (17). 

® Piperazonium hydrogen sebacate: from C + i mole piperazine hexahydrate (82^', 
yield); cryst. from aq., m.p. 166-168"dec.; Ncut. Eq. 284 (19). 

1:0730 ( 1 ) von Auwers, Schmidt, Ber. 46, 480 (1913). (2) Auger, Ann. chim. (6) 32, 301 362 

(1891). ( 3 ) Bor8C5ho, Wolleman, Ber. 44, 3185 (1911). (4) Fordyce, Johnson, J. Am. Chem. 

Boc. 65, 3309 (1933). (5) Wasor, Helv. Chim. Acta 8, 124 (192.5). (G) Hill. J. Am. Chem. Soc. 

54, 4105-4i06 (1932). (7) Hill, Carothers, J. Aw. Chem. Son.. 54, 1570 (1932). (8) Ref. 7. 

pages 1574-1576. (9) Lyman, Reid, J. Am. Chem. Soc. 39, 708 (1917). (lO) Kelly, Kleff, 

J. Am.. Chem. Soc, 64,4444 (1932). 

(11) Judefind, Reid, J. Am. Chem. Soc. 42, 1055 (1020). (12) Drake, Sweeney, J. Am. 

Chem. Soc. 64, 2060 (1932). (13) Meyer, Monatsh. 22, 421 (1901). (14) Phookan, Krafft, 

Ber. 25, 2252 (1892). (15) Flaschentriiger, Z. phyeiol. Chem. 159, 301, 305-307 (1926). 

(16) Ref. 7, pages 1575-1576. (17) Barnicoat, J. Che.m. Soc. 1927, 2927-2928. (18) Morgan, 

Walton, J, Chem. Soc. 1936, 905. (19) Pollard, Adelsun, Bain, J. Am. Chem. Soc. 66, 1759 

(1934). 


1:0735 CINNAMIC ACID 


/ V-CH C 9 H 8 O 2 Beil. IK-572 

^ !l 

HC.COOII 


M,P. 133" Neut Eq. 148 

B.P. 300" 

Lfts. from ale. — Sol. at 17" in 3500 pts. aq.; much more sol. in hot aq. — Sol. at 20 " in 
4.3 pts. ale.; eas. sol. ether; sol. at 15" in 16.8 pts. CHCI 3 ; spar. sol. CS 2 ; insol. pet. ether. 

C on long exposure to sunlight (e.g. 23 days) is largely dimerized to a-truxillic ac., m.p. 
274° [Beil. IX-518] cf. ( 1 ) — C on rapid htg. at b.p. decomposes into CO 2 and styrene 
(1:7435). [Use in prepn. of latter ( 2 ).] 

C in alk. soln. reduces KMn 04 (T 1.34) — C (0.05 g.) stirred into 3 ml. cold 10 % KMn 04 
on watch glass gives odor of benzaldehyde — C in dil. aq. soln. boiled with 1 drop FeCla, 
and 1 drop H 2 O 2 soln. added also gives BzH odor on shaking. 

C in CS 2 (3) or in ether (4) adds Br 2 (cf. T 1.91) yielding cinnamic acid dibromide (a,iS- 
dibromo-/3-phenylpropionic acid) [Beil. IX-518], m.p, 203-204" ( 5 ); 197" rap. htg. ( 6 ) (7). 
[The reaction is very incomplete in the dark but pract. quant, in light (5).] [For studies in 
other solvents see, e.g., AcOH ( 8 ), CHCI3 ( 9 ).] 

C with PCI5 ( 10 ) ( 86 % yield ( 11 )), or PCI3 ( 12 ), or PCI3 + ZnCk ( 86 % yield ( 11 )), or 
SOCI 2 (13) (98% yield ( 11 )) gives cinnamoyl chloride, b.p. 251-253" sl. dec., m.p. 35-36". 

® >.Nitrocinnamic acid: Stir 0.1 g. C into 3 ml, fumg. HNO3 (D « 1.48-1.60) contd. in 
small glass evap. dish. Subst. first dis., then sep.; allowed to stand 10 min. After 
addn. of 30 ml. cold water filter off bulky ppt. of nitro acids with suction and wash with 
10 ml. cold aq. Transfer to tt., dis. in 5 ml. strong ale., cool and shake to start crystn. 
After standing, filter, wash with 5 ml. cold ale. Transfer to tt. and boil with 5 ml. 
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1:0735-1:0745 


ether, cool, shake, filter off scanty ppt. and wash with cold ether. Dry at 100 °. Almost 
white cryst. darkening and softening at 265-270°, then meltg. 286-287° dec. (14). [As 
a result of oxidn. by the reagt. p-nitrobenzoic ac., m.p. 240°, may also be formed.] 

® ^-Nitrobenzyl cinnamate: m.p. 116.8° (15) [cf. T 1.39]. 

® Phenacyl cinnamate: m.p. 140.5° (16) [cf. T 1.391]. 

® /^-Bromophenacyl cinnamate: m.p. 145.6° (17) [cf. T 1.391]. 

® ^-Phenylphenacyl cinnamate: m.p. 182.5° (18) [cf. T 1.391]. 

® Cinnamamide: m.p. 147-148° [from cinnamoyl chloride + cone. aq. NH 4 OH]. 

® Cinnamanilide [Beil. XII-279]: m.p. 151°. 

® Cinnamo-^toluidide [Beil. XII-929]: m.p. 168°. 

® S-Benzyl^uronium cinnamate: m.p. 175° cor. (19); 178-179° (20). 

1:0735 ( 1 ) Stobbe, Stoinberger, Ber. 55, 2230, 2244 (1922). (2) Abbott, Johnson, Organic 

Syntheses, CoU Vol 1, 430-432 (1932). (3) Michael, Ber. 34, 3064 (1901). (4) Michael, 

J. prakt. Chem. (2) 52, 292 (1895). (5) Duquesnois, Bull. soc. chim. (5) 4, 197-198 (1937). 

(6) Hunter, Sorenson, J. Am. Chem. Soc. 5 ^, 3367 (1932). (7) Sudborough, Thompson, 

J. Chem. Soc. 83, 670 (1903). (8) Williams, J. Chem. Soc. 1932, 979-984. (9) Meyer, Pick- 

all, Z. phyaik. Chem. A-145, 360-392 (1929). (10) Claisen, Antweil(*r, Ber. 13, 2124 (1880). 

(11) Clark, Bell, Trmis. Hoy. Soc. Canada (3) 27, III, 97-103 (1933). (12) Liebermann, 

Ber. 21, 3372 (1888). (13) Meyer, Monatsh. 22,428 (1901). (14) Mulliken, “ Method ” I, 82 

(1904). (15) Lyrnan, Reid, J. Am. Chem. Soc. 39, 703 (1917). (16) Rather, Reid, J. Am. 
Chem. Soc. 41. 81 (1919). (17) Judehiid, Reid, J. Am. Chem. Soc. 42, 1055 (1920). 
(18) Drake, Bronitsky, J . Am. Chem. Soc. 52, 3719 (1930). (19) Donleavy, J. Am. Chem. Soc, 

58, 1005 (1936). (20) Veibcl, Lillelund, Bull. soc. chim. (5) 5. 1157 (1938). 


1:0740 ACETYLSALICYLIC ACID 

Aspirin ” 


0 —O.CO.CH3 
—COOil 


C9H8O4 


BeiL X-67 


M.P. 135° Neut. Eq. 180 

White cryst. from aq. or abs. ale. Sol. in 300 pis. aq. at room temp., eas. in hot aq.; 
sol. in 20 pts. ether, sol. CHCl.^; spar. sol. CeHe. [l^'or extensive studies on m.p. of C see 
(1) (2) (3) (4).] _ 

On long stdg. C grad, absorbs aq., undergoes hydrolysis, m.p. is depressed and material 
then gives characteristic FeCls color of salicylic ac. (1:0780). [Pure C gives no color with 
FeCls (T 1.41).] — Rapid titration with A /10 aq. alk. in cold readily gives Neut. Eq. 180. 


® Saponification: Hydrolysis with excess aq. alk. (T 1.51) gives Sap. Eq. 90 and yields 
soln. contg. salts of salicylic ac. (1:0780) and acetic ac. (1:1010). 

® A-Nitrobenzyl acetylsalicylate: m.p. 90.5° (5) [cf. T 1.39]. 

® Phenacyl acetylsalicylate: m.p. 105° ( 6 ) [cf. T 1.391]. 

® Piperazonium 1,4-bis (acetylsalicylate): m.p. 112-113° cor. (7) ( 8 ). 


1:0740 (1) Beal, Szalkowski, J. Am. Pharrn. Assoc. 22, 36-40 (1933). (2) Carswell, J. Am. 

Pharm. Assoc. 16, 306-309 (1927). (3) Hayman, Wagener, Holden, J. Am. Pharm. Assoc. 

14. 388-392 (1926). (4) Putnam, Ind. Eng. Chem. 16, 778 (1924). (5) Lyons, Reid, J. Am. 

Chem. Soc. 39, 1738 (1917). (6) Lundquist, J. Am. Chem. Soc. 60, 2000 (1938). (7) Adelson, 

Pollard, J. Am. Chem. Soc. 58, 532 (1936). (8) Pollard, Adelson, Bain, J. Am. Chem. Soc. 

56, 1759 (1934). 


1:0745 PHENYLPROPIOLIC ACID C9H602 BeiL lS-633 

)>--e»c.cooH 

M.P. 136-137° Nrat Eq. 146 

Pr. or very long hair-like ndls. from hot aq. or CS2 — Cryst. from CCI4 (1) — Very eas. 
sol. ale,, ether — Sublimes; melts under aq. at 80°. [For prepn. in 76--80% yield from 
ethyl cinnamate dibromide by actn. of ale. KOH see (1); cf. also ( 2 ).] 
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C on oxidn. with CrOs (cf. T 1.72) gives BzOH (1:0715) —C in alk. soln. reduces 
KMn04 (T 1.34). 

C on reduction with Zn dust + 50% AcOH + trace PtCU ( 20 % yield (3)) or with Zn 
dust -f 1 N NaOH for 16 hrs. at room temp. (75% yield (4)), or with Zn dust 4- NH 4 OH 
(4) yields cinnamic ac. (1:0735), m.p. 133®—C, reduced with Na/Hg yields hydro- 
cinnamic ac. (1:0615), m.p. 48®. 

C on htg, (T 1.33) evolves (X )2 yielding phenylacetylene (1:7425). [The reaction may 
also be effected l)y htg. in phenol (35% yield (5)), or in aniline (83% yield ( 6 )) or by dry 
distn. with finely powd. BaO; all water must be absent since otherwise acetophenone 
(1:5515) may be formed.] 

C adds Bro (T 1.91). [C in CHCI 3 at 0-25® in diffuse daylight gives 2 pts. m-a,/S-dibromo- 
cinnarnic ac. [Beil. IX-602], m.p. 100 ® -f- 1 pt. /rans-a,/3-dibroraocinnamic ac. [Beil. 
IX-601], m.p. 137-138°; in dark gives 3 pts. cis + 2 pts. trans isomers (7).J 

C with PCI 5 ( 8 ) (9) or with SOCI 2 < 10 ) (cf. T 1.37) but not with PCI 3 (9) yields phenyl- 
propiolyl chloride, b.p. II 5 -II 617 . [C dislvd. in 2 pts. POCI 3 at 100 ® and htd. 3 min. 
beyond first sepn. of cr>"st. ( 11 ), or C refluxed with AC 2 O ( 12 ), gives good yield 1 -phenyl- 
naphthalene-2,3-dicarboxylic acid anhydride [Beil. XVlI-5411 ndls. from CeHe + Igr., 
m.p, 255°.] 

® ^Nitrobenzyl phenylpropiolate: m.p. 83® (13) [cf. T 1.39]. 

@ Phenylpropiolamide: m.p. 99-100° ( 8 ). 

® Phenylpropiolanilide [Beil. XII-280]: m.p. 128® (14), 125® ( 8 ) (15) [from the acid 
chloride -f aniline in other at 0° (14)]. 

® Phenylpropiol-^-toluidide: m.p. 142® (15). 

1:0745 (1) Abbott, Organic Syntheses 12, 60-61 (1932). (2) Bogert, Marcus, J. Am. Chem. Sor. 

41, 88, Note 1 (1919). (3) Fischer, Awrj. 386, 385-386 (1912). (4) Fischer, Ann. 394, 361 

(1912). ( 5 ) Hollcmann, Ber. 20, 3081 (1887). (6) Hollcmaim, Bee. trav. chim. 15, 157~158 

(1896). (7) Ayyar, Cent. 1936, I, 3669. (8) Sto<;khau8en, Gattermann, Ber. 25,3537 (1892). 

(9) Rupe, A7in. 369, 329 (1909). (10) Ruhemann, Merrimau, J. Chem. Sac. 87, 1389 (1905). 

(11) Michael, Ber. 39, 1912 (1906). (12) Michael, Bucher, Am. Chem. J. 20, 91-92 (1898). 

(13) Reid, J. Am. Chem. Soc. 39, 133 (1917). (14) von Braun, Ostermayer, Ber. 70, 1002 

(1937). (15) Curtius, Kenngott, J. prakt. Chem. (2) 112, 317 (1926). 


1:0746 m-ETHOXYBENZOIC ACID 


o- 


COOH 


CgHioOs 


BeiL X-138 


/ 


C2H5O 

M.P. 137® Neut. Eq, 166 

Ndls. from aq. — Subl. — Dif. sol. cold aq.; sol. in ale. or ether. 
® m-Ethoxybenzaix|ide: m.p. 139-139.5® (1). 

1:0746 (1) Fritzsch, Ann. 320, 69 (1903). 


1:0750 o-(^-TOLUYL)BENZOIC ACID 0 C 16 H 12 O 8 Beil.X-759 

(4'-Methylbenzophenone- 
carboxylic acid- 2 ) 


M.P. 139-140® Neut. Eq. 340 

Very spar. sol. even in boiling aq.; very eas. sol. in ale., ether, CeHe, acetone, or boilg. 
toluene. [Cryst. from aq. ale. as hydrate, but aq. is lost above 100®.] [For prepn. (96% 
yield ( 1 )) from phthalic anhydride -f toluene 4 - see ( 1 ) ( 2 ).] 
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C, warmed with PCk in CS 2 (3) or CeHe (4), yields o(p-toluyl)l>enzoyl chloride as a yellow 
oil; with dry NH3 this yields (4) o-( 7 >-toluyl)benzamide, ndls, from hot aq., m.p. 175-176°. 

C, hid. with 10 pts. by wt. of fumg. H 2 SO 4 (20% SO 3 ) for 2 hrs. at 100°, or 1 hr. at 125- 
130° gives (81-(K)% yield (5)) 2 -methyIanthraquinone (1:9075) [cf. ( 6 )]. [For soly. of 
metallic salts of C see (7).] 

1:0750 ( 1 ) Fiesor, Organic Syntheses^ Coll, Vol. I, 503-505 (1932). (2) Groggins, Nagel, Ind. 

Eng. Chem. 26, 1315 1310 (1934). (3) Limprieht, Wiegand, A7m. 311, 188 (1900). {4)Klp- 

penborg. Her. 30, 1133 (1897). (5) Fiescr, Syntheses, Coll. Vol. I, 345-347 (1932). 

(6) Dougherty, (d(‘a8on, J. Am. Chem. Soc. 52, 1025 (1930). (7) Ephraim, Ber. 55, 3482 (1922). 

1:0755 SUBERIC ACID HOOC.(CH 2 ) 6 .COOH C 8 H 14 O 4 Beil, n-691 
(Hexaiie-l, 6 -dicarboxylic acid) 

M.P. 141° <1> Neut. Eq. 87 

^ Ndls. or irreg. tbls. — 100 i)ts. aq. at 15° dis. 0.142 g. C; 100 pts. ether at 15° dis. 0.81 g. 
C. [Use in sepn. from azelaic ac. (1:0095) which is more sol.]; aim. insol. in CHCI 3 or 
CeHe. [For study of prepn. of C see ( 1 ).] 

C with PC'ls ( 2 ), or PCI3 (3) or SOClo (4) (5) ( 0 ) (ci. T 1.37) yields suberyl (di)chloride, 
b.p. 159-100^2 (4). 

C, refluxed 4-6 lirs. with 3 AC 2 O, <‘xceKs reagt. and resultant A(^OH distd. off under 
reduced press., yields a linear polymeric suberic a-anh 3 Tlride, CH 3 .CO.[O.CO(CH 2)6 CO]j.- 
O.COCH 3 , sol. in CfiHe from which it is pptd. by addn. of pet. ether as white micro-cryst. 
pdr., m.p. 65-66° (7). It reacts with aq. to yield C -f- acetic ao. [When this a-anhyd. is 
htd. in mol. still it yields a cyclic dimeric, suberic ^-anhydride, m.p. 55-57°, which in turn 
htd. above its m.p. rapidly polymerizes to another linear polymer, suberic 7 -anhydride, 
waxy Solid, m.p. 65-68° (7).] 

(g) Di-(^-nitrobenzyl) suberate: m.p. 85° ( 8 ) [cf. T 1.39]. 

® Di-(pheiiacyl) suberate: m.p. 102.4° (7) [cf. T 1.391). 

® Di-(^-bromophenacyl) suberate: m.p. 144.2° (9) [cf. T 1.391]. 

® Di-(^-phenylphenacyl) suberate: m.p. 151° (10) [cf. T 1.391]. 

® Suberic diamide: m.p. 216-217° ( 11 ) [from suberyl(di)chloride + cone. aq. NH 4 OH 
( 11 )]. [The monamide (suberamic ac.) has m.p. 125-127° (12).] 

® -Suberic dianiUde [Beil. XlI-302]: m.p. 186-187° (7) (13); 182° (14). [The monoanil¬ 
ide (suberanilic ac.) has m.p. 128-129° (7).] 

® Suberic di-^-toluidide: m.p. 218° (13); 219° (14). 

1:0755 ( 1 ) Verkade, Hartman, Coops, Rec. trav. chim. 45, 383-384 (1926). (2) Etaix, Ann. chim, 

(7) 9, 386-388 (1896). (3) Borschc, Wolleman, Ber. 45, 3717 (1912). (4) Froschl, Maier, 

Monafsh. 59, 273 (1932). (5) von Auwers, Sc^hmidt, Ber. 46, 479 (1913). (6) Meyer, Movatsh. 

22, 421 (1901). (7) Hill, Carothers, J. Am. Chem. Soc. 55, 5027-5029 (1933). (8) Kelly, 

Segura, J. Am. Chem.. Soc. 56, 2497 (1934). (9) Kelly, Kleff, J. Am.. Chem, Soc. 4444 

(1932). (10) Drake, Swocn(?y, J. Am. Chem. Soc. 54, 2060 (1932). 

(11) Aschan, Ber. 81, 2350 (1898). (12) Ref. 2, page 393. (13) Blaise, Koehler, BuU, aoc. 

chim. (4) 5, 690 (1909). (14) Barnicoat, J. Chem. Soc. 1927, 2927. 

1:0760 FURANACRYLIC ACID HC-CH CtHsOs Beil. XVm-300 

S.(a,ruwi)wli«««l g|[, t-CH_CH. 000 H 

V 

M.P. 141° Neat. Eq. 138 

B.P. 886° 

Ndls. from aq. — Subl.; eas. volatile with steam — Sol. in abt. 600 pts. cold aq.; more 
eas. in hot aq.; fairly eas. sol. ale.; eas. sol. ether, AcOH, CeH,. [Used in Orient as food 
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preservative (*' Shoyu ”) (I).] [A labile stereoisomeric form, m.p. 103-104*^, convertible to 
C by exposure of its CeHe soln. + I 2 to sunlight is also known (2),] 

[For prepn. in 65-70% yield from furfural (1:0185) + KOAc + AC 2 O see (5).] 

C in alk. soln. reduces KMn 04 (T 1.34) — C adds Br 2 (T 1.91). [In CHCI3 at —15® C 
adds 2 Br 2 pptg. a very unstable tetrabromo deriv., m.p. 110-111® block (3).] C, htd. at 
280-300®, evolves OO 2 and jdelds (3) a-furylethylene [Beil. XVII-47] oil, insol. aq., b.p. 
99-101° (3) — C,-fused with KOH smoothly decomposes into acetic acid and furoic ac. 
(1:0475). 

C with SOCI 2 in Celle (4) yields /J^-(a-furyl)acryloyl chloride; m.p. abt. 34®, b.p. 145.®o 
(4). 

® )S-(a-Furyl)acrylainide: m.p. 168-1G9® (4). 

1:0760 ( 1 ) Gilman, Wright, Hewlett, Iowa State Coll. J. Sex. 4, 355-358 (1930). (2) Liebemmnn, 

Her. 28, 1444 (1895). (3) Moureu, Dufruisse, Johnson, Ami. chiin. (10) 7, 20-24 (1927). 

( 4 ) Gilman, Hewlett, lown State Coll. J. Sd, 4 , 27-33 (1929); Cent. 1931 , II, 1428. 

(5) Johnson, Ox'ganic Syntheses 20, 55-56 (1940). 


1:0761 


/9-NAPHTHYLACETIC ACID 

(2-Naphthaleneacetic acid) 


C12H10O2 



BeU. rX-667 


M.P. 141-142° (1) Neut. Eq. 186 

Lfts. from aq.; cryst. from CeHe — Sol. in ether, AcOEt, CHCI 3 , Igr., warm ale. 

C on attempted distn. decomposes into CO 2 and /S-methylnaphthalene (1:7605), b.p. 
241®. 

C, htd. with equal wt. phthalic anhjj'dride 4- trace anhydrous NaOAc for 1 hr. at 225°, 
evolves CO 2 4 H 2 O and yields crude prod, from which repeated recrystn. from abs. ale. 
yields 3-(/8-naphthylmethylene)phthalide [Beil. XVlI-391], golden-yel. ndls., m.p. 170- 
171® (2). 


-/d-Naphthylacetamide: m.p. 200® (indirectly). 

1:0761 {1} Fulton, Robinson, J. Chem. Soc. 1939 , 201 . (2) Blank, Her. 29 , 2375 (1896). 


1:0765 


DIPHENYLACETIC ACID 




C14H12O2 


COOH 


Beil. IX-673 


M,P. 148° Neut. Eq. 212 

Ndls. from aq.; Ifte. from ale.; dif. sol. cold aq.; eas. sol. hot aq.; eas. sol. ale., ether, 
CHCI 3 . [For prepn. in 94-97%; yield by reductn. of beiizilic ac. (1:0770) with red P 4 HI 
see (IJ.] 

C, on oxidn. with K 2 Cr 207 4 H 2 SO 4 (cf. T 1.72) gives benzophenone (1:5150). 

C, with PCls (2), or PCU + POCl, (3), or with SOClj (4) (5) (cf. T 1.37) yields diphenyl- 
acetyl chloride, tbls. from Igr., m.p. 56-67°. 

C, refluxed 2 hrs. with equal wt. AC 2 O, latter 4 AcOH removed by distn.; residue treated 
with dry ether gives (90-92% yield (6)) diphenylacetic anhydride, m.p. 98°. 

C 4 CHaOH 4 HCl gives 100% yield <7) methyl diphenylacetate (1:2213), m.p. 60®; 
similarly, ethyl diphenylacetate (8) (1:2201), m.p. 58°. 
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® ^Phenylphenacyl diphenylacetate: m.p. 111° (9) [cf. T 1.391]. 

® Diphenylacetamide: m.p. 167.5-168.0° (4) [from diphenylacetyl chloride + cone, 
aq. NH4OH (4)]. 

(g) Diphenylacetanilide: m.p. 180° (2). 

® Diphenylaceto-^-tolnidide: m.p. 172-173° (prepd. indirectly). 

® S-Beiizylthiuronitun diphenylacetate: m.p. 146° cor. (10). 

1:0765 (l) Marvel, Hager, Caudle, Organic Syntheses, Coll. Vol. 1, 219-220 (1932). (2) Klinge- 

mann, Ann. 275 , 84-85 (1893). (3) Bistrzyeki, Landtwing, Bcr. 41 , 690 (1908). (4) Heller- 

nian, Cohn, Hoon, J. Am. Chem. Soc. 50 , 1725 (1928). (.'5) Staudinger, Ber. 44 , 1620, Note 1 

(1911). (6) Hurd, J. Am. Chem. Soc. 55 , 2591 (1933). (7) Heyl, Meyer, Ber. 28 , 2782 (1895). 

(8) Auschiitz, Romig, Ann. 233 , 348 (1886). (9) Kelly, Morisani, J. Am. Chem. Soc. 58 , 

1602 (1936). (10) Doiileavy, J. Am. Chem. Soc. 58 , 1005 (1936). 


1; 0768 DIMETHYLDIHYDRORESORCINOL 

C 8 H 12 O 2 Befl. Vn-559 

(“ Methone Dimedon ”) 

(1,1-Dime thylcy clohexanedi- 
one-3,5) 0 

II 

0 

11 

/ 

C 

/ \ 

H 2 C CH 2 

H 2 C CH 

(CH8)2(!j 

'' (CH3)2l: (i- OH 

V 


H 2 

H2 

M.P. 148-150“ dec. Neut. Eq. 140 

Important reagt. for aldehydes [cf. Manual ” 

T 1.13]. [For prepn. (67-85% yield) 


from mesityl oxide (1:5445) and diethyl malonate (1:3581) see (1).] 

White or si. yel. cryat. from dil. acetone; ndls. from aq., pr. from ale. -f ether. 100 ml. 
satd. aq. soln. at 19° cont . 0.4 g. C; at 90° 3.8 g. C — Slightly volatile with steam (50 ml. 
dist. conts. 0.016 g. C) — Solid C keeps indefinitely at room temp, but aq. solns. oxidize on 
stdg. in air and light, and decompose slowly even in dark. 

C titrates as monobasic ac. (T 1.31) and gives red color with FeCL (T 1.41) — C couples 
with solns. of diazoniuni salts. 

C in satd. aq. soln. or in dil. ale. gives insol. condensation prodiud-s wdth all aldehydes but 
not with ketones (cf. T 1.13). These products are also enolic, sol. in alk., and their ale. 
solns. often give colors with FeCla (T 1.41). Many can be titrated as monobasic acids. 


® Formaldimethone; On mixing ale. soln. of “ methone ” with formalin sol., and stdg., 
then pptg. with aq. and recrystg. from ale. gives white ndls., m.p. 189° cor. — [Titrar 
tion with N/IO NaOH in dil, ale., using phenolphthalein, gives Neut. Eq. 292 —> Boil¬ 
ing with AC2O converts to anhydride, Ifts. from ale,, m.p. 171° (2).] 


1:0768 (1) Shriner, Todd, Organic Syntheses 15 , 14-16 (1935). 
77 , 241-268 (1929). 

1:0770 BENZILIC ACID y V 

(a-Hydroxydiphenyl- n-/\ 

acetic acid) y . - - v y 1 ’ 

\_X OH 


(2) Vorlfinder, Z. anal. Chem. 

C 14 H 12 O 8 Beil. X-342 


M.P. 150° Neut Eq. 228 


Ndls. from aq. or cryst. from CeHe — Spar. sol. cold aq.; eas. sol. hot aq.; sol. ale., 
ether. (For prepn. in 84-90% yield from benzoin (1:5210) -f NaOH + NaBrOa see (1); 
from benzoin in 93% yield by use of NaOH + CUSO4 see (2).] 
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C oxidized with CrOs in AcOH (cf. T 1.72) yields benzophenone (1:5150). 

C htd. with 2 moles PCI5 at 120-130°, POCI 3 distd. off, and mixt. poured into cold aq. (3) 
gives diphenylchloroacetyl chloride, cryst. from Igr., m.p. 50°. [If reaction is incomplete 
mixt. of benzilic ac. chloride -f* diphenylchloracetyl chloride results which on distn. decom¬ 
poses to benzophenone and benzophenone dichloride (4).] 

C dislvd. by gentle warming (not boiling) with equal pts. POCI 3 until red color appears, 
mixt. cooled and j)Oured into aq. (5), gives diphenylchloroacetic ac. [Beil. IX-()74], this, from 
CeHe + Igr., m.p. 118-119° dec. [The amide and anilide corresp. to this prod, have m.p.’s 
115° and 88 ° respectively.] 

C dislvd. in undiluted SOCI 2 yields benzophenone (1:5150) ( 6 ); however, C treated with 
3 moles SOCI 2 in CCI 4 for several days at room temp. ppts. dijdieiiylchloroacetic acid (see 
above) in good yield (7). C in CCI 4 4- 6 moles SOCI 2 refluxed for several days, gives on 
cone, of soln. diphenylchloroacetic anhydride [Beil. IXi-(228)], m.p. 129° (7). 

C with FeCb gives the yellow color of a-OH aliphatic acids (T 1.32). 

C refluxed 3 hrs. with MeOH 4- 112^^04 yields quant, methyl benzilate (1:2310), cryst. 
from MeOH, m.p. 74-75° ( 8 ). C in KtOH treated with HCl gas, refluxed 9 hrs., ale. distd., 
etc., gives (89% yield) ethyl benzilate (1:2080), m.p. 34° ( 8 ). 

(g) Sulfuric acid color reaction: 1 mg. C dislvd. in 3 drops cone. H 2 SO 4 on crucible cover 
immed. gives intense or.-red (OR) color which soon becomes red-violet (RV-Tj) at 
edges, 

(g) Acetylbenzilic acid: from C refluxed with AC 2 O (4) (9); ndls. from AcOH, m.p. 98°. 
[This prod, is monohydrate: long drying over IL^SO,! gives anhydrous material, m.p. 
104.5°, Ncut. Eq. 270 (9).] 

(g) ^Nitrobenzyl benzilate: m.p, 99.5° (10) [cf. T 1.39]. 

® Phenacyl benzilate: m.p, 125.5° {ll> [cf. T 1.391]. 

® ^-Bromophenacyl benzilate: m.p. 152° (12) [cf. T 1.391]. 

® j^Phenylphenacyl benzilate: m.p. 122° (13) [cf. T 1.391], 

® Benzilamide: from C on distn. with (NH 4 ) 2 C 03 + AcOH (14) (15), tbls. or pr. from 
CHCI 3 , m.p. 153° (14), 155° (16). 

® Benzilic anilide [Beil, XIl-506]: m.p. 174-175° (indirectly). 

® Benzilic^-toluidide [Beil. XIIi-(429)l: m.p. 189-190° (indirectly). 

1:0770 ( 1 ) Ballard, Dehn, Organic Syntheses, Coll. Vol. I, 82-83 (1932). (2) Pearl, Dehn, 

J. Am. Chem, Soc. 60, 57- 58 (1938). (3) Bickel, Ber. 22, 1538-1539 (1899). (4) Klinger, 

Stadke, Ber, 22, 1212 (1889). (5) Bistrzyeki, Herbst, Ber. 36, 145-146 (1903). (6) Meyer, 

Monatsh. 22, 793 (1901). (7) StoU6, Ber. 43, 2471 (1910). (8) Acree, Ber. 37, 2705-2766 

(1904). ( 9 ) La Mer, Greenspan, J. Am. Chem. Soc. 56, 956 (1934). (10) Lyons, Reid, J. 

Am. Chem. Soc. 39,1730-1731 (1927). 

( 11 ) Chen, 7'rans. Science Soc. China 7, 73-80 (1931). (12) Chen, Shih, Trans. Science Soc. 
China 7, 81-87 (1931). (13) Drake, Sweeney, J. Am. Chem. Soc. 64, 2060 (1932). (14) Kao, 

Ma, J. Chem. Soc. 1931, 443. (15) Kao, Ma, J. Chem. Soc. 1936, 2788. (16) Burton, J. 

Chem. Soc. 1930, 2400. 

1:0776 ADIPIC ACID HOOC. (CH 2 ) 4 .COOH C 6 H 10 O 4 Beil, n-649 
(Butane-1,4- 
dicarboxylic acid) 

M.P. 153-164° cor. Neut. Eq, 73 

Pr. from AcOEt or better from cone. HNO 3 (1) — 100 pts. aq. at 15° dis. 1.44 g. C; 100 
pts. ether at 15° dis. 0.61 g. C — Eas. sol. ale. 

[For prepn. in 58-60% yield from cyclohexanol (1:6415) by oxidn. with cone. HNO 3 see 
(1); for improvements raising yield to 72% see (2).] 
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C treated with PCI 5 (3) (79% yield (4)), or PCI 3 (5), or PCI 3 -f ZnCfe (76% yield (4)), 
or SOCI 2 (6) (7) (8) (9) (81% yield (4), 100% yield (8)) (cf. T 1.37) gives adipyl (di)chlo- 
ride, b.p. 125fi (8). 

C, refluxed 4-6 hrs. with 3 pts. AC 2 O, volatile material removed by distn. under reduced 
press, at 100°, residue repeatedly crystd. from CeHe, yields a linear polymeric adipic a-anhy- 
dride (10). On melting under aq. this a-aiihyd. dissolves and on cooling adipic ac. cryst. 
out. The a-anhydride cannot be distd. as su(;h but on htg. in vac. (or even by ord. distn. 

(12) ) is partly depolymcrized to monomeric adipic anhydride, a colorless liq. freezing at 
about 20° and spontaneously reverting to polymeric form; especially in presence of a trace 
of aq. (11). 

The monomeric and polymeric anhydrides are sharply differentiated by their behavior 
with aniline; both react instantly at room temp, but former yields only adipic acid monoanil¬ 
ide, while latter gives mixture of adipic ac., adipic acid monoanilide, and adipic dianilide 
(10). [See below.] 

C when distilled slowly at about 290-300° in stream of N 2 gives almost quant, yield of 
cyclopentanone (1:5446); 88% yield from Jena glass flask; 98.8% yield from quartz flask 

(13) . 

® Di-(^nitrobenzyl) adipate: m.p. 105.6° (14) [cf. T 1.39]. 

® Di-(phenacyl) adipate: m.p. 87.6° (15) [cf. T 1.391]. 

® Di-(^-bromophenacyl) adipate: m.p. 154.5° (15); 152.6° (16) [cf. T 1.391]. 

® Di-(p-phenylphenacyl) adipate: m.p. 148° (17) [cf. T 1.391]. 

® Adipic (di)amide: m.p. 220 ° [from adipyl chloride -f cone. aq. NH 4 OH (18) (19)], 
[The monoarnidc (adipamic acid) has m.p. 161° (22).] 

® Adipic (di)anilide: m.p. 240“241° (10); 235° (20). [The monoanilide (adipanihe 
acid) from monomeric adipic anhydride with aniline has m.j). 152-153° (10).] 

® Adipic (di)A-toluidide: m.p. 241° (20). 

® Piperazonium hydrogen adipate: from C -f 0.5 mole piperazine hexahydrate in 83% 
yield; cryst. from 50% ale., m.p. 244-245° dec. cor.; Neut. Kq. 232 (21). 

1:0775 ( 1 ) Ellis, Organic Syntheses, ColL Vol. I, 18 -19 (1932/. (2) Fustor, Organic Syntheses^ 

13, no (1933). ( 3 ) Etaix, Ann. chim. (7) 9 369-370 (1896). (4) Chirk, Poll, Trans. Ray. 

Soc. Cnna4ia (3) 27, III, 97-103 (1933). (5) Borscho, Wollernann, Her. 45, 3715 (1912). 

(6)*Mcyer, Ann. 347, 49-50 (1900). (7) Blaise, Koehler, Bull. soc. chim. (4) 5, 683 (1909). 

(H) Froschl, Maier, Monalsh. 59, 271-272 (1932). (9) Fuson, WtilkcT, Organic Syntheses 

13,32-33 (1933). (10) Hill,./. Am.. Chem. Soc. 62,4110-4114 (1930). 

( 11 ) Curothers, ./. Am.. Chem. Soc. 52, 3471 (1930). (12) Hill, Caroihers, J. Am. Chem. 

Soc. 55, 5024 (1933). (13) Neunhoeffer, Paschke, Ber. 72, 927-928 (1939). (14) Kelly, 

Segura, J. Am. Chem. Soc. 56, 2497 (1934). (15) Kelly, Kleff, J. Arn. Chem Soc. 54, 4444 

(1932). (16) Lund, Langvad, J. Am. Chem, Soc, 54, 4107 (1932). (17) Drake, Sweeney, 

J. Am. Chem. Soc. 54, 2060 (1932). (18) Blicke, Blake, J. Am. Chem. Soc. 53, 1024 (1931). 

(19) Slotta, Tschesehi!, Ber. 62, 1404 (1929). (20) Barnieoat, /. Chem. Soc. 1927, 2927-2928. 

(21) Pollard, Adelson, Bain, J. Am. Chem. Soc. 56, 1759 (1934). (22) .Jeffery, Vogel, J. 

Chem. Soc. 1934, 1103. 


1:0780 SALICYLIC ACID 

(o-Hydroxybenzoic acid) 

M.R 158® Neut Eq. 138 

Fine ndls. from aq.; scales from ale. — Below m.p. subl. undecomposed, above m.p. subl. 
with decompn. — Volatile with steam. 


fc” 


C7H6O3 


BeU. X-43 
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100 g. aq. at 20 ® dis. 0.22 g. C — 100 pta. abs. ale. at 15® dis. 49.6 g. C — 100 pts. satd. 
ether soln. at 17® eonts. 23.4 g. C — 100 pts. satd. acetone .soln. at 23° conts. 31.3 g. C — 100 
g. CgHg at 18° dis. 0.579 g. C — 100 g. satd. CHCla soln. at 30° contains 1.55 g. C ( 1 ) [dif. 
and sepn. from w-hydroxybenzoic ac. (1:0825) and ?>-hydroxybenzoic ac. (1:0840)] — 
1 pt. C dis. at room temp, in 137 pts. dichloroethylene [dif. and sepn. from p-hydroxybenzoic 
ac. (1:0840) which requires 30,000 pts. (2)]. 

C in dil. aq. soln. ( 1 :10,000) gives with 1 drop 10 % FeCls (cf. T 1.41) a purple color — 
C, treated with Br 2 aq. quant, eliminates COo yielding tribromophenol bromide ( 3 ), which 
on treatment with NaHSOs soln. and recrystn. from 40% ale. gives 2,4,6-tribrornophenol, 
m.p. 92.5-93.5° u.c. — For actn. of ht. on C see (4). 

C treated with PCI 3 or PCI5 does not give acid chloride but instead complex phosphorous 
derivs. or various salicylids — C dis. in boilg. 8 OCI 2 but on removal of excess reagent gives 
only a inixt. of anhydrides (5); in presence of a little AICI 3 , however, finely powdered C 
reacts with SOCI 2 at 45-50° yielding mobile liq. which, after distn. of excess reagt. in vacuo, 
freezes to o-hydroxybenzoyl chloride, m.p. 18° ( 6 ). 

Salts: BaA 2 , CdAo, CuA^, PbA-i, HgA 2 all dif. sol.; see (7). 

(g) Odor of methyl salicylate: C or its salts treated with cone. H 2 SO 4 -f MeOH and 
warmed (T 1.35) gives characteristic odor of oil of wintergrecn. 

® 5-Nitrosalicylic acid (5-nitro-2-hydroxybenzoic acid) [Beil. X-116]: Dis. 0.1 g. C in 
5 ml. boilg. aep, add 1 ml. HNO 3 (D = 1.2) and boil gently 5 min. Pour into 20 ml. 
cold aq., filter off ppt., and wash with 2 ml. cold aq. liecryst. twice from 5 ml. and 
3 ml. of boilg. aq. The product cryst. in white ndls., sintering at 220-222°, then melt¬ 
ing sharply to a brown liq. at 226-227° u.c. (8). 

® Acetylsalicylic acid (2-a(xHoxybenzoic acid) [Beil. X-67]: from C suspended in CeHe 
and refluxed with AC 2 O (9); cryst. from abs. ale., m.p. 135° (1:0740) [cannot be prepd. 
from C + aq. NaOH + AcaO (10)]. 

® Benzoylsalicylic acid (2-l3enzoxybenzoic acid) [Beil. X-68]: from C -f BzCl in ether -f- 
pyridine (82% yield) or from NaA + BzCl at room temp. (50% yield) (11); ndls. from 
dil. ale., m.p. 132°. 

® A-Nitrobenzoylsalicylic acid (2-(p-nitrobenzoxy)benzoic acid): from C-f p-nitro- 
benzoyl chloride in CeHe -f* dimethylaniline; pale yel. cryst. from MeOH, m.p. 205° 
( 12 ). 

® ^Nitrobenzyl salicylate: m.p. 97-98° (13) (14) (cf. T 1.39), [The corresponding 
ether-ester, viz., p-nitrobenzyl salicylate p-nitrobenzyl ether, can readily be obtd. under 
specified conditions (13); m.p, 137-139° (13); the corresponding ether-acid, viz., 
(p-nitrobenzyloxy)benzoic acid, has m.p. 166-168° (13).] 

® Phenacyl salicylate: m.p. 110° (15) [cf. T 1.391]. 

® ^Bromophenacyl salicylate: m.p. 140° (16) [cf. T 1,391]. 

® ^-Phenylphenacyl salicylate; m.p. 148° (17) [cf. T 1.391]. 

- Salicylamide: m.p. 139° [from methyl salicylate on 24 hrs. shaking with 4 pts. cone. 

aq. NH 4 OH (18)]. 

- Salicylanilide: m.p. 135° [from C htd. with aniline in presence of PCI 3 (19) ( 20 )]. 

® S-Benzylthiuronium salicylate: m.p. 146° cor. (21); 147-148° (22). 

1:0780 (1) Cohen, Miyake, Z, phyHk, Chem, UOA, 440-443 (1926). (2) Mann, Chem. Ztg. 569 
452 (1932). (3) Kolthoff, Chem. Abs. 27, 280 (1933). (4) Kunz-Krauae, Manicke, Ber. OS, 

191 (1920). (5) Meyer, Monatsh. 22,430 (1901). (6) Kirpal, Ber. OS, 3190 (1930). (7) Eph¬ 

raim, Ber. 55, 3482 (1922). (8) MuUiken, “ Method I, 85 (1904). (9) Kaufmann, Ber. 42, 
3482 (1909). (10) Chattaway, J. Chem. Soc. lOSl, 2496. 

(11) Einhorn, Kothlauf, Seuffert, Ber. 44, 3310-3311 (1911). (12) Einhorn, von 
Bagh, Ber. 4S, 328 (1910). (13) Biicke, Smith, /. Am. Chem. Soc. 51, 1947-1949 (1929). 
(14) Lyman, Reid, J. Am, Chem. Soc. 30, 704 (1917). (15) Rather, Reid, J. Am. Chem. Soc, 
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41, 80 (1919). (16) Judofind, Reid, ./. Am. Cham. Soc. 42, 1049 (1920). (17) Drake, Swee¬ 
ney, J. Am. Chem. Soc. 54, 2060 (1932). (18) AnschUtz, Ber. 62, 1886 (1919). (19) Kupfer- 

berg, J. prakt. Chem. (2) 16, 442-443 (1877). (20) Hiibner, Ann, 210, 342 (1881). 

(21) Donlcavy, J. Am. Chem. »Soc. 68, 1005 (1936). (22) Veibel, Lillelund, BtUl. soc. chim. 

(5) 6, 1157 (1938). 


1:0785 «-NAPHTHOIC ACID 


COOH 



C11H8O2 


Beil. lX-647 


M.P. 161-162" cor. (1) Neut Eq. 172 

Ndls. from dil. ale. or dil. AcOH — Very dif. sol. hot aq.; eas. sol. hot ale. 

[For prepn. in 90% yield from methyl a-iiaphthyl ketone (1:5600) by haloform reaction 
using Ca(OCl )2 see ( 1 ); in 85% yield by carbonation of a-naphthyl MgBr see ( 1 ) ( 2 )}. 
[For purification via distn. under reduced press., b.p. 229-231 "at 50 mm. andrecrystn. from 
toluene, see (3).] 

C on htg. with CrOs in AcOH (cf. T 1.72) yields phthalic ac. (1:0820) — C on htg. with 
BaO splits out CO 2 (as BaCOs) and yields naphthalene (1:7200). 

C with PCI 5 at 100 ° (4) (5) ( 6 ) or with SOCI 2 (7) ( 8 ) (cf. T 1.37) yields a-naphthoyl 
chloride, b.p. 163io, m.p. 20 ° (9); 26° ( 8 ). [This a-naphthoyl chloride + p^Tidine 
anhydrous Na^CO.^ on addn. of a few drops of aep gives vigorous reaction and from the 
residue CeHe extracts 80% yield ( 10 ) of a-naphthoic anhydride, m.p. 145-140° (10).] 


® />-Bromophenacyl a-naphthoate: m.p. 135.5° (11) [cf. T 1.391]. 

® a';;Naphthoamide: m.p. 202 ° [from 2 -naphthoyl chloride + cone. NH 4 OH or by partial 
hydrolysis of a-naphthonitrile ( 12 )]. 

® a-Naphthoanilide: m.p. 162-163° (13) [from a-naphthoyl chloride + aniline]. 


1:0786 (1) Fieser, Holmes, Newman, J. Am. Chem. Soc. 58, 1055 (1936). (2) (iilman, St. John, 

Schutze, Organic Syntheses 11, 80-83 (1931). (3) McRae, J. Am. Chem. Soc. 62, 4551 (1930). 

(4) von Braun, Ber. 38, 180 (1905). (5) Sohmidlin, Garda-Banus, Ber. 45, 3183 (1912). 

(6) Reddelicn, Ber. 46, 2722, Note 2 (1913). (7) Blicke, J. Am. Chem. Soc. 49, 2847, Note 16 

(1927). (8) Bell, ,/. Chem. Soc. 1930, 1984-1985. (9) Pope, Winmill, J. Chem. Soc. 101, 2316 

(1912). (10) Ref. 7. page 2848. 

( 11 ) Chen, Shih, Trans. Science Soc. China 7, 81-87 (1931). (12) McMaster, Langreck, 

J. Am. Chem. Soc. 39, 106-107 (1917). (13) Gibson, Hariharan, Menon, Simonsen, J. Chem. 

Soc. 1026, 2259, Note. 


1:0790 d,/-PHENYLSUCCINIC ACID C 10 H 10 O 4 Beil. IX-865 

H 

.COOH («) 

H2kcOOH 03) 

M.P. 167-108“ Neut Eq. 97 

Ndls. from aq. or hot CHCI 3 — Dif. sol. cold aq., eas. sol. hot aq.; very eas. sol. ale., 
ether, AcOH, acetone; aim. insol. CeHe, Igr., pet. ether. [For prepn. in 73-86% yield 
from a-cyanOi 8 -phenylacrylic ac. (in turn from sodium chloroacetate, NaCN + BzH) see 
(1) (2) (3).] 

C, htd. above its m.p., or distd. in vac. (4), or refluxed with AcCl (80-100% yield ( 6 ) (3)), 
or treated with SOCI 2 ( 6 ) gives phenylsuccinic anhydride [Beil. XVII-493], ndls. from dry 
ether, m.p. 64°. [The corresp. anhydride of either d- or C has m.p. 83.5-84.6° (7).] 

C, or its anhydride, with PCU yields phenylsuccinyl (di)chloride, b.p. 150-151°2 ( 8 ). 
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C is unaffected by cone. H 2 SO 4 in cold, but C htd. for 16-20 hrs. at 100 ° with 5-10 pts. 
cone. H 2 SO 4 gives small yield of indanone-1-carboxylic acid-3 (9). 

C with M(K)H 4 - cone. H 2 SO 4 < 10 ) or with 5% MeOH -f HCl < 8 ) yields dimethyl phenyl- 
succinate, pr. from pet. ether, m.p. 57.5-58.5® [of the two half methyl esters, the a has m.p. 
102-103°; the |S, m.p. 92°|. 

® Phenylsuccin(di)amide: m.p. 211° (11) [from dimethyl ester 4- cone. aq. NH4OH 
together with jS-moiioamide; the acid cliloride 4- cone. aq. NH4OH at —10° gives only 
4% diamide, main products being NH 4 salt of C 4" monoamide ( 11 )]. [Of the two 
monoamidcs (phenylsuccinamic acids) the a- has m.p. 158-159°; the /S- has m.p. 145°.] 
[Pheiiylsuccinimide (Beil. XXI-514) has m.p. 90°.] 

® Phenylsuccin(di)anilide [Beil. XI1-314): m.p. 222° [from phenylsuccinyl dichloride 
in ether 4- 2 moles aniline ( 12 )J. [Of the two half anilides (phenylsuccinanilic acids) 
the a-anilide has m.p. 175°; the / 8 -anilide has m.p. 170°.] [Phenylsuccin-AT-phenylim- 
ide (phenylsuccinanil) (Beil. XXI-514) has m.p. 138°.] 

® Phenylsuccm(di)^-toluidide: apparently not recorded. [Of the two half p-toluidides 
[Beil. XII-939] the a-p-toluidide has in p. 175°; the /3-p-toluididc hiis m.p. 168-169°.] 
[Phenylsuccinic A^-p-tolylimide (Beil. XXl-515) has m.p. 139°.] 

1:0790 (1) Lapworth, Baker, Organic Syntheses, ColL Vol. I, 440-442 (1932). (2) Manske, 

J. Am. Chem. Soc. S3, 1100 (1931). (3) Robin«)n, Youii/?, ./. Chem. Soc. 1935, 1415. 

(4) Ramart-Lucas, Papadakis, Ann, chim. (10) 18, 48 (1932). (5) Weizmann, Blum-Berg- 

manii, J. Chem. Soc. 1935, 1371. (0) Ref. 4, page 52. (7) Wren, Williams, J. Chem. Soc. 109, 

580 (1916). (8) Arischlitz, Ann. 354, 128 (1907). (9) ^plight, Stevenson, Thorpe, J. Chem. 

Soc. 125, 2185 (1924). (10) Ref. 7, page 578. 

(11) McRae, Weston, llubbs, Can. J. Research 15B, 434-437 (1937);' Cent. 1938, I, 2169. 
(12) Ref. 8, pages 139-140. 


1:0795 ^TOLUIC ACID CH,—<( ^-COOH C 8 H 8 O 2 BeU. IX-483 

(p-Methylbenzoic acid) 

M.P. 178° Neut. Eq. 136 

B.P. 275° cor. 

Cryst. from hot aq.; 100 g. aq. at 88° dis. less than 1 g. C — Sublimes — Volatile with 
steam; 1(X) g. steam at 100° carries over abt. 2 g. C — C is eas. sol. ale., MeOH, ether. 

C on oxidn. with CrOs (cf. T 1.72) or alk. KMn 04 yields terephthalic ac. (1:0910). 

C with PCls (1), or PCI 3 (2) or SOCI 2 (3) (4) (cf. T 1.37) yields /M-oluyl chloride, b.p. 
227°; 72.9° at 4.5 mm. (4). 

C refluxed for 6 hrs. with 12 pts. AC 2 O, latter distd. off, and process repeated gives (91% 
yield (5)) p-toluic anhydride; Ifts. from pet. ether, m.p. 95° (5). 

C dislvd. in 3 pts. cone. H 2 SO 4 by warming, then treated dropwise with 2 pts. fumg. 
HNO 3 at 100-110°, stood 24 hrs., poured into aq. yields (6) 3,5-dinitro-4-methylbenzoic ac., 
it. yel. pi. from boilg. aq.; m.p. 158-159° (6). [For use of latter for identfn. of amines as 
salts see (6).] 

® ^Nitrobenzyl ^-toluate: m.p. 104.5° (7) [cf. T 1,39). 

® Phenacyl ^toluate: m.p. 103° (8) [cf. T 1.391]. 

® ^-Bromof^enacyl j>-toluate: m.p. 153.0° (9) [cf. T 1.391], 

® ^Phenylphenacyl ^-toluate: m.p. 165° (10) [cf. T 1.391]. 

® ^-Toluamide: m.p. 160° [from p-toluyl chloride 4- NH 4 OH (11)]. 

® ^-Taluanilide: m.p. 144r-145°. 

® ^-Tolu-^toluidide: m.p. 160°. 

® iS»Beiizylthiuroiiium>-toliiate: m.p. 190° cor. (12). 
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1:0705 (1) Cahours, Ann, 108, 316 (1858). (2) Frankland, Wharton, J. Chem, Soc, 09, 1311 
(1896). (3) Meyer, Monatsh. 20, 425 (1901). (4> Thompson, Norris, J. Am. Chem. Soc. 

58, 1955 (1936). (5) Autenrieth, Thomae, Ber. 57, 432 (1924). (6) Sah, Yuin, J. Chinese 

Chem. Soc. 5, 130 (1937); Chem. Ahs. 81, 6140 (1937). (7) Lyons, Reid, ./• Am. Chem. Soc. 

39, 1736 (1917). (8) Chen, Trans. Science Soc. China 7, 73-SO (1931). (9) Judefind, Reid, 

J. Am. Chem. Soc. 42, 1055 (1920). (10) Drake, Bronitsky, .7. Am. Chem. Soc. 52, 3720 

(1930). 

(11) Fischli, Ber. 12, 615 (1879). (12) Donleavy, J. Am. Chem. Soc. 58, 1005 (1936). 


1; 0800 id-NAPHTHOIC ACID 
M.P. ISA'* Neut. Eq. 172 



CiiHsOa 


Beil. lX-656 


Ndls. from Igr. or this, from acetone — Spar. sol. hot aq. or Igr.; eas. sol. ale., ether, 
CHCI 3 . [For prepn. in 97-98% yield from methyl /3-naphthyl ketone (1:5153) via halo- 
form reaction using Ca(OCl )2 see ( 1 ) ( 2 ).] 

C on oxidn. with OrOs •+■ AcOH (cf. T 1.72) yields phthalic ac. (1:0820); with alk. 
KMn 04 trimellitic ac. (1:0551). 

C with PCI5 (3) or with SOCI 2 (4) (cf. T 1.37) yields /3-naphthoyl chloride, b.p. 304- 
306°; m.p. 43° (3); 51° (4). [This acid chloride-F tertiary bases 4-K 2 S 2 O 5 in CeHe 
yields /3-naphthoic anhydride, m.p. 135° (5) [cf. analogous process for a-naphthoic ac. 
(1:0785)]. 

For soly. of heavy metal salts see ( 6 ). 

® Methyl /3-naphthoate: from C in MeOH treated with HCl gas (7) (11) or from 
/3-fiaphthoyl chloride 4- MeOH (3); Ifts. from MeOH; m.p. 77°. 

(g) /3-Naphthoamide: from /d-naphthoyl chloride 4 - (NH 4 ) 2 CO ,3 at 100 ° ( 8 ); tbls. from 
ale., m.p. 192-193°. 

® /3-Naphthoanilide: from / 8 -naphthoyl chloride 4" aniline in CeHe sohi. (9); Ifts. from 
CeHe, m.p. 171° (10). 

(g /3-Naphtho-^-toluidide: similarly from p-toluidine (9); cryst. from ale., m.p. 192°. 


1:0800 ( 1 ) Newman, Holmes, Organic Syntheses 17, 65-67 (1937). (2) Ficser, Holmes, 

Newman, J. Am. Chem. Soc. 58, 1055 (1936). (3) Vieth, Ann. 180, 317 -319 (1875). (4) Bell, 

J. Chem. Soc. 1930, 1985. (5) Gasopoulos, Cent. 1932, I, 3172. (6) Ephraim, Ber. 55, 3482 

(1922). (7) Stokmann, Kleber, Langbein, J. prakt. Chem. (2) 40, 346“347 (1889). (8) Ref. 3, 

pages 320-321. (9) Ref. 3, pages 323-324. (10) Gibson, Hariharan, Menon, Simonsen, J. 

Chem. Soc. 1926, 2257. 

( 11 ) Bergmann, Hirshberg, J. Chem. Soc. 1936, 334. 


1:0805 ^-ANISIC ACID CH 3 O- 
(p-M ethoxy benzoic acid) 


-C(X)H CgHgOs 


Beil. X-155 


M.P. 184.2° cor. Neut. Eq. 152 

B. P. 275-280° 

Pr. or ndls. from hot aq. — 100 ml. aq. at 19° dis. 0.027 g. C; eas. sol. hot aq.; eas. sol. 
ale., ether. [For m.p. 4“ compn. data on mixts. of C with ?n-methoxybenzoic acid (1:0703) 
see (16),] 

C intimately mixed with 3-4 pts. aniline hydrochloride and htd. 4-1 hr. at 180-200*' 
gives clear melt, evolution of CH3CI, and leaves (80% yield ( 1 )) p-hydroxybenzanilide, Ifts. 
from aq., m.p. 201-202° (1) (196-197°). 

C, finely powd. and dried in vac., on treatment with PCI .5 ( 2 ) (3), or with SOCI 2 (4)(5) 
(cf. T 1.37) gives anisoyl chloride, m.p. 24°, b.p. 262-263° sl. dec. 
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AgA; PbA 2 .H 20 ; BaA 2 .H 20 all dif. sol. aq. — CaA 2 . 3 H 20 : soly. in aq. at 20 ° is 2.5 g. 
per 100 ml. soln. ( 6 ) (7). Dry distn. of anhydrous CaA 2 yields anisole (1:7445) ( 8 ) (dif. 
from 0 -, m-y or p-hydroxybenzoic acids). 

[For identification of C as salt with l)enzylamine, m.p. 142.6-143.4° u.c., or with a-phenyl- 
ethylamine, m.p. 130.8-131.4° u.c. see (9).] 

® ^Nitrobenzyl anisate: m.p. 132° ( 10 ) [ef. T 1.39]. 

<g) Phenacyl anisate: m.p. 134° (11) [cf. T 1.391]. 

® >-Bromophenacyl anisate: m.p. 152° ( 12 ) [cf. T 1.391]. 

® ^Phenylphenacyl anisate: m.p. 160° (13) [cf. T 1.391]. 

® Anisamide (^methoxybenzamide): ndls. or this, from aq., m.p. 162-163° [from 
anisoyl chloride (above) with cone. aq. NH 4 OH or with (NH 4 ) 2 C 03 ]. 

® Anisanilide (p-methoxybenzanilide) [Beil. XII-502]: m.p. 169°. 

® Anis-p-toluidide(>-methoxybenzo-/)-toluidide): m.p. 186°. 

® S-Benzylthiuronium anisate: m.p. 177° cor. (14); 184-185° (15). 

1:0805 ( 1 ) Klemcnc, Ber. 49, 1373 (1016). (2) Schoonjans, Cent. 1897, II, 616. (3) Lossen, 

Ann. 175, 284, Note (1875). (4) Meyer, Monalnh. 23, 42H (1901). (5) Thompson, Norris, 

J. Am. Chem. Soc. 58, 19.56 (1936). (6) Ephraim, Pfistcr, Helv. Chim. Acta 8, 370, 381-383 

(1925). (7) Ephraim, Bcr. 55, 3482 (1922). (s) Goldschmicdt, Herzig, Monnish. 3, 127-132 

(1882). ( 9 ) Buchler, Carson, I2dds, J. Am. Client. Soc. 57, 2181-2182 (1935). (lO) Lyons, 

Reid, ./. Am. Chem. Soc. 39, 17:38 (1917). 

(11) Chen, Trans. Science Soc. China 7, 73-80 (1931). (12) Judefind, Reid, J. Am. Chem. 

Soc. 42, 1055 (1920). (13) Drake, Sweeney, J. Ayri. Chem. Soc. 54, 2060 (1932). (14) Don- 

leavy, J. Am. Chem. Soc. 58, 1005 (1936). (15) Vcibel, Lillclund, Bull. soc. chim. (5) 5, 1157 

(1938). (16) Lea, Robiiiscin, J. Chem. Soc. 1920, 2355. 


1:0810 d-CAMPHORlC ACID 

HjC- 


CH3 

-i- 


CioHie04 


Beil. lX-745 


-COOH (^) 


H2C 


CHs—C-CH3 

J- 


COOH (a) 


H 


M.P. 187.5-188° (1) Neut. Eq. 100 


Lfts. from hot aq.; hexag. pr. from ale. — 100 pts. satd. aq. soln. at 20 ° conts. 0.7 pt. C, 
at 80° 3.1 pt. C [cf. ( 1 )] — Very sol. ale., acetone; insol. CHCI 3 , CS 2 . 

The ordinary C is the cis-d-isoraer; [aj^ = 4*47.4° in ale, — [The d,^-compd. has m.p. 
202 °.] [P'or m.p. 4 * compn. curve for mixts. of the d- and forms see ( 2 ).] 

On distn. C loses aq. and is transformed to d-camphoric anhydride (1:0860) — C, on warm, 
with cone. H2SO4, loses 1 mole CO and is converted to sulfocamphylic ac. 

C, on warming with PCU is first dehydrated to d-camphoric anhydride (1 ,*0860), but on 
further actn. d-camphoryl (di)chloride has been obtd. [Beil. IX-754]. [Protracted treat¬ 
ment with pels at 140° yields 3-chloro-d-camphoryl dichloride, m.p. 26° (3).] 

C, boiled for 10 min. with 1 mole AC 2 O 4- a little ZnCh (4), or C htd. in stream of CO 2 
( 5 ) or C boiled with SOCI 2 ( 6 ) yields d-camphoric anhydride (1:0860). [The latter may be 
freed from any imchanged C by washing with cold Na 2 C 08 soln. or by soln. in CHCI 3 , in 
which anhydride (but not the acid) dissolves.] 


® Di-O-nitrobenzyl) d-camphorate; m.p. 66.5° (7) [cf. T 1.39], 

® d-Camphoric dlamide: m.p. 192-193°. [Reported only by indirect prepn.] (The 
monoamide (d-camphoramic acid) exists in two isomeric forms: the cr-amide-^-acid 
has m.p. 176°; the jS-amide-o-add isomer has m.p. 182-183°.] [d-Camphoric imide 
[Beil, XXI. 4 I 6 I has m.p. 245°.) 
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® doCamphoric dianilide [Beil. XII-310]: m.p. 226° [from ci-camphoryl dichloride -f- 
excess aniline in ether { 8 )]. [The a-inonoanilide (d-camphor-cr-anilic acid) has m.p. 
209-210^ (9), 202-203° (10); the /5-monoanilide (d-camphor-/5-anilic acid) has m.p. 
196°.] [d-Camphoric acid anil (N-phenyl-d-camphoric iinide) [Beil. XXI-4181 has 
m.p. 117°.] 

1:0810 (1) Campbell, J. Am. Chem. Soc. 53, 1662-1664 (1931). (2) Ross, Somerville, J. Chem. 

Soc. 1936, 2776-2777. (3) Bredt, Arnan, Ber. 45, 1425-1426 (1912). (4) Koenigs, Hoerlin, 

Ber. 36, 817 (1893). (5) Bruhl, Ber. 36. 285 (1893). (6) Meyer, Monatsh. 33. 420^421 (1901). 

(7) Lyons, Reid, J. Am. Chem. Soc. 39, 1734 (1917). (8) Asehan, Ber. 38, 631 
(1895). (9) Singh, Puri, J. Chem. Soc. 1936, 506. (10) von Auwers, Schleicher, Ann. 309, 
341-342 (1899). 


1:0815 


SALICYL-O-ACETIC ACID 

(o-Carboxyphenoxyacetic 

acid) 




:^ooH 

l^^^^J-D.CHa.COOH 


M.P. 191° Neut. Eq. 98 


CsHgOs Beil. X-OO 


Ndls. from aq.; Ifts. from CeHe — Spar. sol. cold but eas. sol. hot in aq. or CsHe; sol. 
hot ale., ether, AcOH. 

[For prepn. (e.g., for mixed m.p. detn.) from salicylic ac. (1:0780) + chloroacetic acid 
in alk. soln. see (1).] [For reactn. of esters with hydrazine hydrate see (2).] 


1:0815 (1) Meyer, Duczmal, Ber. 46, 3370-3371 (1913). (2) Curtius, Moll, J. prakt. Chem. (2) 

135, 113-115 (1930), 


1:0817 >.ETHOXYBENZOIC ACID C 9 O 10 O 3 Beil. X-ldO 

CaHtO-^^ )>—COOH 

M.P. 195-196° Neut. Eq. 166 

Ndls. almost insol. hot aq. — [For prepn. from />-hydroxybenzoic ac. (1:0840) see (1); 
from p-bromophenetole via actn. of CO 2 on corresp. C 2 H 6 O.C 6 H 4 .MgBr see (2).] 

C, htd. at 100° with 10 pts. cone. HNO 3 , poured into aq., etc., gives (80% yield (3)) 
3-nitro-4-ethoxybenzoic ac., pi. or rods from ale., m.p. 200 - 201 ° (3). 

C, htd. in s.t. with cone. HCl at 130° yields p-hydroxybenzoic ac. (1:0840), m.p. 210 ° (4). 
C, refluxed 2 hrs. with excess AC 2 O, gives (80% yield (5)) ?Mithoxybenzoic anhydride, 
cryst. from hot pet. ether, m.p. 108°. 

C, with PCU (6) or SOCI 2 (7) gives p-ethoxybenzoyl chloride, b.p. 1602o (6), b.p. 140°3 (7). 

® j^Ethoxybenzaxnide [Beil, X-167]: m.p. 202° ( 8 ) (prepd. indirectly). 

® ^Ethoxy benzanilide: m.p. 169° (5), 172° ( 8 ). 

1:0817 (1) Stephen, Bhdoch, J. Chem. Soc. 1931, 893. (2) Bodroux, BuU. soc. chim. (3) 31, 31 

(1904). ( 3 ) King, Murch, J. Chem. Soc. 137, 2645. (4) Gattermann, Ann. 344, 64 (1888). 

(5) Autenrieth, Thomae, Ber. 57, 433 (1924). (6) Cohen, Dudley, J. Chem. Soc. 97, 1741 
G910). (7) Rohmanii, Scheurlc, Arch. Pharm. 374, 122 (1936L (8) Curtius, Ulmer, J. prakt. 

Chem. 136, 69 (1930). 

1:0830 o-PHTHALIC ACID 

(Benzene-1,2-dicarboxylic acid) 

M.P. abt 300° Neut. Eq. 83 

The abs. m.p. of phthalic ac. varies considerably owing to loss of aq. and conversion to 
phthalic anhydride (1:0725) — The most careful work ( 1 ) indicates 208° db 2 °, but the cap. 


C 8 H 6 O 4 BeU. DC-791 

DOOH 


lUc 
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m.p. is always lower — Suspected samples should always be subl. to phthalic anhyd,, m.p, 
130*^ (cf. 1:0725). 

100 pts. aq. at 14® dis. 0.54 g. C and at 99® 18 g. — 100 pts. abs. ale. at 18® dis. 11.7 g. C 
— 100 pts. ether at 15® dis. 0.684 g. C — C is insol. in CHCI 3 . [Use in sepn. from BzOH 
(1:0715) w^hich is sol. (2).] 

Evapn. of ether soln. of C on aq. bath does not cause formn. of anhydride ( 8 ), nor is C 
extracted by ether from alk. soln. (3). 

KHA is much less sol. in aq. than the neutral K 2 A, cryst. from hot aq. in anhydrous form, 
and is widely used as alkalimetric standard. [For extensive data on other salts see (4) (5).] 
C with 80012 loseis aq. yielding phthalic anhydride (1:0725). [Two phthalyl chlorides 
are known, how^ever. The symmetrical phthalyl chloride [Beil. IX-805] can be obtd. in 92% 
yield by actn. of PCI5 on phthalic anhydride and has m.p. 11 - 12 °. On treatment of this 
isomer with AICI 3 at 100 ® for 8-10 hrs. it rearranges (72% yield) to the unsymmetrical 
phthalyl chloride [Beil. XVIIi-(162)], cryst. from ^x^t. ether, m.p. 87-89® ( 6 ) (7). For m.p. 
compn. data on mixts. of the two phthalyl clilorides see ( 8 ).] 

(g) Fluorescein test: see phthalic anhydride (1:0725). 

® Phthalanil [Beil. XXl-464]: Support a 6 -in. tt. in a clamp so that its lower end rests 
in a 1-in. circular hole in a piece of asbestos board supported on an iron ring. Place 
in the tube 0.1 g. C and 0.4-0.6 ml, of aniline. Heat for 15 min. with a very small 
flame so that the aniline refluxes 2-3 cm. above bottom of tube. Boil reaction prod, 
with 10 ml. 50%) ale., cool, and filter ppt. Wash with 5 ml. cold water and recrystallize 
from 10 ml. strong ale. Dry at 100 ®; o-phthalanil cryst. in white plates, m.p. 207® (9). 

® Di-(^-nitrobenzyl) phthalate: m.p. 155.5® (10) [cf. T 1.39). 

® Di-(phenacyl) phthalate: m.p. 154.4® (11) [cf. T 1.391]. 

® Di-(/)-bromophenacyl) phthalate: m.p. 152.8® (11) [cf. T 1.391]. 

® Di-(^phenylphenacyl) phthalate: m.p. 167.5® (12) [cf. T 1.391]. 

® Phthalic dianilide: m.p, 253-255® (13) [from ord. liq. phthalyl chloride + aniline in 
ether or CeHe; as so prepd. and washed with CeHc, etc. it melts abt. 231°. When 
recrystd. from ale., however, m.p. becomes 253-255° varying several degrees acc. to 
rate of htg. For reason for this effect see (13)]. 

® Di-(S-benzylthiuronium) phthalate: m.p. 151® cor. (14); 157-158® (15). 

1:0820 ( 1 ) Monroe, J. Jnd. Eng. Chem. 11, 1116-1119 (1919). (2) Gilman, Kirby, J. Am, 

Chem. Soc, 54, 351 (1932). (3) Dieckmann, Hardt, Ber. 52, 1141-1142 (1919). (4) Ekcly, 

Banta, J. Am. Chem. Soc. 39, 759-768 (1917). (5) Ephraim, Ber. 55, 3482 (1922). (6) Ott, 

Organic Syntheses 11, 88-89 (1931). (7) Ott, Ann. 392, 273-276 (1912). (8) Csdnyi, 

Monatsh. 40, 87 (1919). (9) Mulliken, “ Method ” I, 85 (1904). (10) Lyman, Reid, J. Am. 

Chem, Soc. 39, 709 (1917). 

( 11 ) Kelly, Kleff, J. Am. Chem. Soc. 54, 4444 (1932). (12) Drake, Sweeney, J. Am. Chem. 

Soc. M, 2060 (1932). (13) Dann, Davies, Hambly, Paul, Semmens, J. Chem, Soc. 1933, 17, 

Note. (14) Donleavy, J. Am. Chem. Soc. 58, 1005 (1936). (15) Veibel, Ottung, BvXL. soc. 

chim. (5) 6, 1435 (1939). 

V\ COOH 

1:0825 m-HYDROXYBENZOIC ACID CrHeOs Beil.X-134 

MJ>. 200*=* Neut. £q. 138 

Ndls. from aq.; tbls. or pr. from ale, — 100 g. aq. at 18.8° dis. 0.84 g. 6; 100 ml. ether 
soln. at 17° conts. 9.7 g. C; 100 ml. acetone soln. at 23° conts. 26.0 g. C — Eas. sol. ale., dif. 
sol. CeHe — Sublimes; volatile with steam. 

C tastes faintly sweet — C gives no color with FeCl^ (T f .41) — C (0,02 g.) boiled with 
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6 ml. cone. H 2 SO 4 gives or.-red (OR) soln. probably due to anthraquinone derivs. (1) [dif. 

from salicylic ac. (1:0780) which gives only pale yel. and from p-hydroxybenzoic ac. 

(1:0840) which gives or. yel. (OY-Ti)]. 

C with pels does not yield the acid chloride but instead cpds. contg. P — C with SOCI 2 

( 2 ) or better NaA + SOCI 2 (3) gives w-hydroxybenzoyl chloride, b.p. 110-113° at 0.5 mtn. 

(3) . 

C in 10 % aq. NaOH shaken i hr. with dimethyl sulfate (4) or C in dil. MeOH -f NaOH 

-f dimethyl sulfate (85% yield (5)) gives wi-methoxybenzoic ac. (1:0703), m.p. 109-110°. 

C in MeOH htd. with cone. H 2 SO 4 (G) gives methyl m-hydroxybenzoate, m.p. 70°. 

® m-Acetoxybenzoic acid: from C in dil. aq. NaOH at 40° on treatment with AC 2 O 
(73% yield (7)); on acidification prod, ppts.; cryst. from ale. or CeHe -f- Igr.; m.p. 
131.5° (cS), 128° (7); Neut. Eq. 180. [The p-nitrobenzyl ester of thisderiv. (cf. T 1.39) 
has m.p. 139-140° (9).] 

® m-Carboxy-phenoxyacetic acid: from C -f chloroacetic ac. in boilg. cone. NaOH 
(G 8 % yield), ndls. from boilg. aq., m.p. 206-207° ( 10 ); Neut. Eq. 98 [cf. T 1.46]. 

®) ^-Nitrobenzyl m-hydroxybenzoate: m.p. 106-108° (11), 106° (12) [cf. T 1.39]. 
[The corresponding ethcr-(^ster, viz., p-nitrobenzyl ?ri-(p-nitrobenzyloxy)benzoate can 
readily be obtd. under specified conditions (11); m.p. 142-144°; the corresponding 
ether-acid, viz., 3-(p-nitrobcnzyloxy)benzoic acid, has m.p. 193-196° (11).] 

® Phenacyl m-hydroxybenzoate: m.p. 146.5° (79% yield) (13) [cf. T 1.391]. 

® )>-Bromophenacyl m-hydroxybenzoate: m.p. 176.1-176.4° cor. (14); 168° (79% 
yield (13) [cf. T 1.391]. 

@ m-Hydroxybenzamide: from m-hydroxybenzoyl chloride (above) in CHCI 3 4 -dry 
NHy (3) or from ethyl m-hydroxybenzoatc (1:1471) + cone. aq. NH4OH; Ifts. from 
hot aq., m.p. 167° (3). 

® m-Hydroxybenzanilide [Beil. XII-502J: from w-hydroxybenzoyl chloride (above) 
in CHCI 3 -f aniline (3); ndls. from hot aq. or dil. ale., m.p. 156-157°. 

® m-Hydroxybenzo-/>-toluidide: similarly; ndls. from dil. ale., m.p. 163° (3). 

1:0825 (1) Offerman, Ann, 280, 7 (1894). (2) Meyer, M<mat$h. 22, 430 (1901). (3) Anschutz, 

Krone, Ann. 442, 41-42 (1925). (4) Gracbe, Ann, 340, 211 (1905). (5) Ewins, J. Chem, Soc, 

101, 548 (1912). (6) Tingle, Am, Chem, J. 25, 155 (1901). (7) Lesser, Gad, Ber, 59, 234 

(1926). (8) Anschutz, Motschmann, Ann. 892, 114 (1912). (9) Lyons, Reid, J, Am. Chem, 

Soc, 39, 1736 (1917). (10) Meyer, Duczmal, Ber. 46, 3372 (1913). 

(11) Blicke, Smith, J. Am.. Chem. Soc. 51, 1948-1949 (1928). (12) Lyman, Reid, J, Am. 

Chem. Soc. 39, 704 (1917). (13) Kelly, Howard, J. Am. Chem, Soc. 54, 4384 (1932). 

(14) Lund, Langvad, J, Am. Chem. Soc. 54, 4107 (1932). 


1:0830 SYRINGIC ACID 

(3,5-Dimethoxy-4-hydroxy- 
benzoic acid) 

CH 3 O 

C 9 H 10 OB 

Beil. X-480 



y^COOB. 



CHaO^ 




M.P. 207-208° cor. (1) Neut. Eq. 198 

after sintering 
at 198° cor. 

Ndls. from aq. or ether — Very spar. sol. cold aq.; fairly sol. ale., ether, CHCI 3 . 

[For prepn. (83% yield ( 2 )) by actn. of cone. H 2 SO 4 at 40-50° on gallic acid trimethyl 
ether see (3) (4) (5) ( 6 ).] 
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C htd. in a distg. flask to 240® evolves CO 2 and gives (70-72% yield (7) (2)) 2,6-dimeth- 
oxyphenol (pyrogallol-1,3-dimethyl ether) [Beil. VI-1081], b.p. 262-263®, m.p. 65-66®, 

C in 15 vols. CPICls, refluxed 2 hrs. with 0.84 pt. by wt. of Br 2 , solv. evapd. and prod, 
recrystd. from very dil. AcOH gives 95% yield 2-bromosyringic acid, m.p. 155° (8). 

C in MeOH, satd. with HCl gas, refluxed, gives (78% yield (6); 85% yield (2)) methyl 
syringate, which after drying at 110® becomes anhydrous, m.p. 107-108° (6) (5). 

® Acetylsyringic acid (4-acetoxy-3,6-dimethoxybenzoic acid): from C in cold alk. 
soln. shaken with ether soln. of AC 2 O, and acidif. of aq. layer (83% yield (9)); or from 
C -f- Aci>0 at 100° if Z 11 CI 2 or pyridine is added (98% yield (4)); or from C dislvd. 
in 3 pts. AC 2 O and stood overnight at room temp, with trace of NaOAc (78% yield 
(5)). M.p. 187®. [Note that acetylation with boiling AC 2 O alone gives a mixt. (9) (10) 
(m.p. 190-191°) of acetylsyringic ac. (m.p. 187°) and its anhydride, m.p. 195-197°.] 

® Benzoylsyringic acid (4-benzoxy-3,5-dimethozybenzoic acid): from C in dil. aq. 
NaOH shaken with BzCl at room temp.; on acidif. 4- purif. by extraction with hot 
aq. gives residue (49% yield (11)); ndls. from AcOH, m.p. 229-232° after softening 
at 215°. 

1:0830 ( 1 ) Fischer, Freudenberg, Ber. 45, 2718 (1912). (2) Hahn, Wassmuth, Ber. 67, 701-702 

(1934). (3) Mauthner, J. prakt. Chem. (2) 143, 29 (1935). (4) Bradley, Hobinson, J. Chern. 

Soc. 1028, 1553. (5) Bogert, Coyne, J. Am. Chem. Soc. 51, 571-572 (1929) (6) Bogert, 

Ehrlich, J. Am. Chem. Soc. 41, 799-800 (1919). (7) Hunter, Levine, J. Am. Chem. Soc. 48, 

1611 (1926). (8) Levine, J. Am. Soc. 48, 799 (1926). (9) Levy, Posternack, Robin¬ 
son, ./. Chem. Soc. 1031, 2704-2705. (10) Anderson, Nabenhauer, J. Am. Chem. Soc. 48, 

3001-3002 (1926). 

( 11 ) Heap, Robinson, J. Chem. Soc. 1020, 70-71. 


1:0835 o-COUMARIC ACID / V-CH CgHgOs Befl.X.288 

(/rans-o-Hydroxy- 1| 

cinnamic acid) qjj —(X)OH 

M.P. 208° Heut. Eq. 164 

Ndls. from aq. — Spar. sol. cold aq. or ether; insol. CHCI 3 , CS 2 — Eas. sol. ale. — 
Sublimes but is not volatile with steam — C cryst. from aq. with 1 H 2 O which is lost only 
after 8 days at 120° (1). 

C on exposure to light for 2 weeks gives a dimer (2), a-dicoumaric acid [Beil, X-570], 
cryst. from boilg. aq., m.p. 318° (3). 

C htd. above its m.p. [cf. T 1.33] loses CO 2 and yields <>-vinylphenol [Beil. VI-560] (1). 
C on fusion with KOH yields salicylic acid (1:0780) and acetic ac. (1:1010) — C with 
FeCls (T 1.41) yields yel.-red ppt. 

C on boiling with small amt. HgC^ gives aim. quant, yield (4) of coumarin (1:4910), 
m.p. 67°. 

® Fluorescence of alk. solns.: solns. of C in dil. alk. or NH4OH show charact. green 
fluores. by reflected light. 

® Acetylcoumaric acid (a-acetozycinnamic acid) : from C on htg. with AC 2 O, pouring 
into aq. (6) and repeated crystn. from CeHe, ra.p. 154-155° (6). 

® o-coumarate; m.p. 152,5° (7) [cf. T 1.39]. 

1:8885 (1) Kunze-Krause, Manicke, Arch. Pharm. 267, 566-667 (1929). (2) Strdm, Ber. 87, 
1384 (1904). (3) DeJong, Hec. trav. chim, 48, 319 (1924). (4) Seshadri, Rao, Cent. 1887, I, 

4621. (5) Stoermer, Ber. 44, 650-651 (1911). (6) Roth, Stoermer, Ber. 46, 268 (1913). 

(7) Lyons, Reid, J. Am. Chem. Soc. 89, 1739-1740 (1917). 
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1:0840 /.-HYDROXYBENZOIC ACID HO—<( )>-COOH CrKgOa BeU.X-149 

MJ>. 310° (213°) Neut. Eq. 138 

Anhydrous pr. from xylene + abs. ale., acetone, EtOAc or CCU; this, with 1 H 2 O from 
aq., ether, dil. ale., the hydrate water being lost over cone. H 2 SO 4 or at 100®. Very eas. 
sol. ale.; 100 ml. ether soln. at 17° corits. 9.43 g. C; 100 ml. acetone soln. at 23° conts. 22.7 g. 
C — Spar. sol. aq., CeHe; insol. CHCI 3 [dif. and sepn. from salicylic acid (1:0780)] or CS 2 
[dif. and sepn. from benzoic acid (1:0715)]. [For prepn. (70-80% yield) by htg. K salicy¬ 
late -f” K 2 CO 3 at 230° see (1).] 

C is best titrated (T 1.31) using bromthymol blue as indicator (2) — C with FeCls (T 1.41) 
gives yel. amorph. i>pt., sol. in exetiss reagt. — C htd. at 200 - 220 ° decomposes aim. quant, 
into CX> 2 -f phenol (1:1420) — C fused with phthalic anhyd. -f H 2 S ()4 (T 1.42) yields 
phenolphthalein (3) [dif. from w-hydroxybenzoic acid (1:0825)]. 

C with PClf, gives complex cpds. contg. P and with SOCI 2 (4) is unattacked; NaA, 
however, with SOClo (5) yields 7 >-hydroxybenzoyl chloride as an oil. 

C in dil. aq. NaOH shaken with dimethylsulfate yields methyl 7 >-methoxybenzoate, 
which on boiling with addnl. alk. and subsequent acidification gives 80-84% yield p-meth- 
oxybenzoic ac. (1:0805), m.p. 184° ( 6 ) — C in MeOH with cone. H2SO4 (7) ( 8 ) or with 
HCl gas ( 8 ) yields methyl p-hydroxybenzoate (1:1549), m.p. 131°. [For study of detect. 
+ detn. of C see (9) (10).] 

® ^-Acetoxybenzoic acid: from C in dil. aq. NaOH at 40° on treatment with AC 2 O 
(73% yield) ( 11 ); on acidification prod, ppts.; Ifts. from CHCI 3 , m.p. 191-192° cor. 
( 11 ); 18,5° ( 12 ), Neut. Eq. 180; in 100 % yield from C -f AcgO -f 1 drop H 2 SO 4 (13). 
® ^iCarboxyphenoxyacetic acid: from C -j- chloroacetic ac. in boilg. cone. NaOH (70% 
yield) (14); ndls. from hot aq., m.p. 278°; Neut Eq.. 98 [cf. T 1.46]. 

® j>-Nitrobenzyl />-hydroxybenzoate : m.p, 180-182° (15) [cf. T 1.39]. [The corre¬ 
sponding cther-cistcr, viz., p-nitrobenzyl 4-(/)-nitrobenzyloxy)benzoate can readily be 
obtd. under sjxicified cond. (15), m.p. 196-197°; the corresponding ether-acid, viz., 
4-(p-nitrobenzyloxy)bcnzoic acid has m.p. 259-261° (15).] 

® Phenacyl ^-hydroxybenzoate : m.p. 178° (91% yield) (16) [cf. T 1.391]. 

® ^-Bromophenacyl />-hydroxybenzoate : m.p. 191.5° cor. (17); 184° (79% yield) (16) 
[cf. T l.,391]. 

® ^-Phenylphenacyl ^-hydroxybenzoate: m.p. 240° (18) [cf. T 1.391]. 

® ^-Hydroxybenzamide : from 7 >'h)'droxybenzoyl chloride (above) in CHCI 3 -f- dry 
NHs (5); ndls. with 1 H 2 O from aq., m.p. 162°. 

® ^-Hydroxybenzanilide [Heil. XIl-502]: similarly using aniline (5); yellowish Ifts. 
from hot aq., m.p. 196-197° (5). 

® p-Hydroxybenzo-^-toluidide : similarly using p-toluidine (5); ndls. from ale., m.p. 
203-204°. 

® S-Benzylthiuronium >-hydroxybenzoate: m.p. 143-145° (19). 

1:0840 ( 1 ) Buchlcr, Cate, Organic Syntheses 14, 48-50 (1934). (2) Kolthoff, J. Am. Chem. Soc. 

07, 973-974 (1935). (3) Formanek, Knop, Z. anal. Chem. 56, 296 (1917). (4) Meyer, 

Monatah. 5W, 431 (1901), (5) Anschutz, Zerbe, Ann. 44!3, 38 (1925). (6) Graebe, Ann. 340, 

210-211 (1905). (7) Reverdin, BuU soc. chim. (4) 3, 592 (1908). (8) von Hocsslc, J. prakt. 

Chem. (2) 40, 501 (1894). (9) Edwards, Nanji, Hassan, Analyst 03, 178-185 (1937). 
( 10 ) Stevenson, Resuggan, Analyst 152-155 (1938), 

(11) Lesser, Gad, Ber. 50, 233-234 (1926). (12) Anschhtz, Motschmann, Ann. 303, 116 
(1912). (13) Robertson, Robinson, J. Chem. Soc. 1036, 1714. (14) Meyer, Duezmal, Ber. 

46, 3373-3374 (1913). (16) Blicke, Smith, J. Am. Chem. Soc. 51, 1948-1949 (1929). 
(16) Kelly, Howard, J. Am. Chem. Soc, 54, 4384 (1932). (17) Lund, Langvad, J. Am. Chem. 
Soc. 54» 4107 (1932). (18) Drake, Sweeney, /. Am. Chem. Soc. 54, 2060 (1932). (19) Veibel, 

Ottung, Bull. soc. chim. (5) 0 , 1435 (1939). 
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1:0843 /3-RESORCYLIC ACID HO—/^V-COOH C 7 H 6 O 4 Beil. X-377 
(2,4-Dihydroxybenzoic ^ 

acid) OH 

M.P. 213° rap. htg.j dec. Neut. Eq. 154 

(see text) 

Ndls. from ether with 3 moles H 2 O; cryst. from aq. with various hydrations acc. to 
conditions; loses cryst. aq, at 100° — Owing to easy loss of CO 2 on htg. (even before 
fusion) C is reported as melting at temps, varying from 194-236°. [For prepn. in 57-60% 
yield from resorcinol (1:1530) -j- KHCO 3 sohi. -f CO 2 see (I).] 

C with FeCls (T 1.41) gives pure red color changing to brown with cxc^ess reagt. — C 
with NaOCl or Ca(OCl )2 soln. gives first a violet color, then red. C htd. with phthalic 
anhyd. -f- trace cone. H 2 SO 4 (T 1.42) loses CO 2 and therefore yields fluorescein (2), eas. 
detected by charact. fluorescence of its alk. soln. 

C refluxed 3 hrs. with SOC^l^ gives nearly quant, yield (13) 2,4-dihydroxybenzoyl chloride, 
m.p. 142° (13). 

C in AcOH treated at 30-35° with 1 mole Br 2 in AcOH and mixt. poured into aq. gives 
(57-63% yield) 2,4-dihydroxy-5-bromobcnzoic ac., cryst. from aq., m.p. 206.5-208.5° 
cor. (4). [This prod, on 24-hr. refluxing with aq., followed by extn. with ether, gives (90- 
92% yield) 4-bromoresorcinol, m.p. after evapn. of CHCI 3 soln. 100-102° (4).] 

C, refluxed 10 hrs. wdth 3.5 pts. MeOH + i pt. cone. H 2 SO 4 , excess MeOH distd. and 
aq. added gives (55% yield (5)) methyl 2,4-dihydroxybcnzoate, cryst. from MeOH or CHCI 3 
dried in vac. at 60-70°, m.p. 118-119° (5); 121-122° (6). [Note, however, that C in abs. 
MeOH treated with dry HCl gas gives 65% yield of a methyl 2,4-dihydroxy benzoate, ndls. 
from hot aq.; m.p. 76° (13).] 

(g) ^-Nitrobenzyl 2,4-diliydroxybenzoate: m.p. 188-189° (11) [cf. T 1.39). 

® 2,4-Dimethoxybenzoic acid: from C + dimethyl sulfate in 10% NaOH, followed by 
saponification of intermediate ester in hot excess alk.; 92% yield; cryst. from dil. 
AcOH, m.p. 108° (7). 

® 2,4-Diacetoxybenzoic acid: from C treated with 2 pts. AC 2 O -f 2 pts. dry pyridine 
with ice cooling; stood 18 hrs. at room temp., poured into dil. H2SO4, oil separated 
and extd. with KHCO 3 soln. gives on acidification of latter 91% yield (8); pr. from 
hot MeOH on addn. of aq., m.p. 136-138° (9), 142° (12) [also obt. from C (74% yield) 
by warming with AC 2 O + ZnCl 2 (9)]. [C dislvd. 10 pts. 2 N NaOH, rap. treated at 
56-60° with 1 pt. AC 2 O gives on stirring and cooling, the dif. sol. Na salt of the mono- 
acetyl deriv. After filtn. and decompn. with HCl, and recrystn. from CeHe there is 
obtd. 4-acetoxy-2-hydroxybenzoic ac., m.p, 152-153° (10).] 

1:0843 ( 1 ) Ninrenstein, Clibbens, Organic Syntheses 10, 94-95 (1930). (2) Sah, Yen, Science 

Repis. Nall. Tsing Hua Univ., Ser. A-1, 269-276 (1932); Cent. .1933, I, 3560. (4) Sandin, 

McKee, Organic Syntheses 17, 22-23 (1937). (5) Robinson, Shah, J. Chem. Soc. 1034, 1496. 

(6) Pacsu, Ber. 56, 418 (1923). (7) Robinson, Venkataraman, J. Chem. Soc, 1920,62-63. 

(8) Ref. 6, page 413. (9) Bergmann, Dangsehat, Ber, 52, 379 (1919). (10) Lesser, Gad, 

Ber. 59, 234 (1926). 

( 11 ) Lyons, Reid, J. Am. Chem, Soc. 30, 1735 (1917). (12) Couturier, Ann. chim, (11) 
10. 670 (1938). (13) Scott, Kearse, /, Org, Chem. 5, 600-603 (1940). 

COOH 

1:0845 MUCIC ACID (H—<!:—OH )4 C,HioOg BeiL ni-581 

ioOH 

M.B# 214° dec. (slow htg.) ; 

223-224° dec. (rap. htg.) (1) Neut. Eq. (see text) 
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Sandy cryst. powd., sol. in 300 pts. aq. at 14° [dif. from saccharic acid which is eas. sol. 
aq.] — C is more sol. in boric ac. soln. than in aq. — C is insol. ale. 

Boiling aq. soln. of C or evapn. over free flame causes formation of lactone, very sol. in 
and unrecrystaUizable from aq. — Titration of C in ice water neutralizes only the mucic 
ac.; any lactone present is saponified only on htg. (2) (3) (4). 

C on dry htg. gives pyromucic (furoic) acid (1:0475) — C evaporated with excess cone, 
aq. NH 4 ()H on steam bath, and resultant ammonium mucate mixed with glycerol and 
distilled gives (37-40% yield) pyrrole (5). [For further information see also ( 6 ) (7).] 

(g) Pyrrole reaction: In a 0-in. f t. mix 0.01 g. C with 5 drops cone. NH 4 OH and evap. 
to dryness. Hold in the upper i)art of the tt. a soft pine splinter that has been soaked 
in cone. HCl, and ignite the NH4 miniate residue strongly. The evolved pyrrole 
vapors develop bright red color in the splinter! ( 8 .) 

® Diethyl mucate: from C with EtOH -f cone. H 28 O 4 ; (80% yield {!)); cryst. from 
ale. or hot aq., rn.p. 163-164° (1). 

® Di-(/>-phenylphenacyl) mucate: m.p. 149.5° dec. (9) [cf. T 1.391]. 

® Tetra-acetylmucic acid (tetraacetoxyadipic acid): from C boiled with AC 2 O + ZnCL 

( 10 ) ( 11 ), or from C -|- AC 2 O -j- cone. H 2 SO 4 (12) (11); pr. wdth 2 EtOII from ale. or 

with 2 H 2 O from aq., easily lost before fusion at 242-243° (11) (12). [This prod, is a 
strong ac. and readily titrated (Neut. Eq. 189) or saponified (Neut. Eq. 63).] [Dry 
tetra-acetylmucic ac. with PCL 4- AcCl (13) or with at 100° (14), or in AcCl -f- 

trace H 2 SC )4 (15), or in CeHe (16) gives tetra-acetylmucoyl chloride, m.p. 185°.] 

® Di-(S-benzylthiuronium) mucate: m.p. 194-195° (17). 

1 :0845 (1) Bchrerid, Hcycr. Ann. 418, 312 (1919). (2) Fischer, Ber. 24. 2141 (1891). (3) Khot- 

insky, Epifanowa, Bull. hoc. chim. (4) 37, 552 (1925). (4) Taylor, Acrc(‘, ./. Plnjs. Chem. 20, 

118-120 (1916). ( 5 ) McElvain, Bulliger, Organic. Syntheses, Coll. Vol. 1, 461 463 (1032). 

(6) Blicke, Blake, J. Am. Chem. Soc. 52, 237 (1930). (7) Blick(‘, Powers, ln<i. Eng. Chem. 19, 

1334-1335 (1927). (8) Mulliken, “Method” 1,69 (1904). (9) Drake, Bronitsky, J. Am. 

Chem. Soc. 52, 3720 (1930). (10) Maqueniic, BuU. hoc. chim. (2) 48, 720 (1887). 

( 11 ) Kremann, Monatah. 26, 790 (1905). (12) Skraur), Monatsh. 14, 4S8 (1893). (13) Diels, 

Loflund, Ber. 47, 2352 (1914). (14) Miillcr, Ber. 47, 2655 (1914). (15) Simon, (hiillaumin, 

Compt. rend. 179, 1324-1326 (1924). (16) Kariyonc, Morotomi, Cent. 1929, 1, 2524. (17) V(*i- 
bel, Ottung, Bull. soc. chim. (5) 6, 1435 (1939). 

1:0850 2-HyDROXy-3-NAPHTHOIC ACID CnHsOs Beil. X-333 



M.P. 216° u.c. Neut Eq. 188 
222-223° cor. 

Impt. common component of Naphthol AS dyes [for survey of the AS-Naphthols derived 
from C see (1)]. 

Pale yel. Ifts. from aq. [cf. (2)] ale., acetone, or AcOH — Aim. insol. cold aq.; spar. sol. 
hot aq.; eas. sol. ale., ether; sol. CHCI 3 , CeHe — Volatile with steam. 

C in aq. soln. with FeCls (T 1.41) gives blue color. [For study of nature of the complex 
see (3).] [C on oxidn. in very dil. aq. soln. with excess FeCla gives (75% yield (4); 60- 
yield (5)) 2,2'-dihydroxy-3,3'-dicarboxy-l,l'-dinaphthyl, m.p. 331-333° cor. (4).] 

C, suspended in 4 pts. pet. ether (b.p. 70-80°) -f 1 pt, SDCL and refluxed until clear 
brown soln. resulte (4-5 hrs.), gives on cooling 82% yield (6) of 2-hydroxy-3-naphthoyl 
chloride, m.p. 96° (6); 94.5° (7). [Under many other conditions C with SOCI 2 yields a 
yellow amorphous cpd., m.p. indefinitely 290-295° and probably a depside from auto- 
condensation of the chloride with itself (6) (7).] 



1 : 0860 - 1:0851 


GENUS 3, DIV. A, SECT. 2 


170 


C, htd. at 100° with slightly more than 1 mole PCIb gives P-contg. cpd. CioHeCO.PO.Ck)- 
(CO.Cl), m.p. 63°, which on stdg. over aq. KOH yields the corresp. ac. CioH 6 (O.PO(OH) 2 )- 
(COOH), m.p. 174°, eas. sol. hot aq. (8). 

C dislvd. in 20% NaOH, treated at 15° with dimethyl sulfate, and subsequently acidified 
gives (96% yield (9)) 2-methoxy-3-naphthoic ac., slightly yel. cryst. from AcOH or ale., 
m.p. 133-135° (9); 133-134° (10); Neut. Eq. 202. [Use of too much alk. decreases yield 
and too much dimethyl sulfate leads to contamination with methyl 2-methoxy-3-naphthoate, 
m.p. 49°; 63-65° {11}.] 

C boiled with li-2 pts. AC 2 O and then treated with 1 drop cone. HyS 04 gives on cooling 
(aim. 100% yield (12)) 2-acetoxynaphthoic acid-3; colorless ndls. from ale., m.p. 184-186° 
cor. (12); 178° (13). 

C in 20% aq. NaOH shaken with BzCl at 0° gives 2-benzoxynaphthoic acid-3, ndls. 
from ale., m.p. 208-209° cor. (12). 

® Methyl 2-hydroxy-3-naphthoate: pale yel. ndls. from ale., m.p. 73-74° [from C in 
MeOH -h dry HCl gas at 70° (14) or with cone. H 2 S ()4 (15)]. 

® Ethyl 2-hydroxy-3-naphthoate: m.p. 85°. 

® 2-Hydroxy-3-naphthoaniide: yel. ndls. from AcOH or ale., m.p. 217-218° cor. [from 
acid chloride -f dry NH 3 gas in CeHe (12) (16)]. 

® 2-Hydroxy-3-naphthoic anilide (Naphthol-AS) [Beil. XI1-505]: Ifts. from AcOH or 
chlorobenzene, m.p. 243-244° u.c.; 249° cor. [from C htd. with 1 mole aniline in pres¬ 
ence of a little P(yl .3 (17)]. [For hydrolysis of Naphthol AS and its homologuesin their 
identification see (18) (19); for estimation see (20).] 

® 2-Hydroxy-3-naphthoic j^toluidide [Beil. XIIi-(429)]: m.p. 221-222°. 

® 2-Hydroxy-3-naphthoic a-naphthalide (Naphthol AS-BO) (Beil. XlIi-(528)]: cryst. 
from AcOH, m.p. 222-223° (18) (20). 

® 2>Hydroxy-3-naphthoic )5-naphthalide (Naphthol AS-SM): ndls. from chloro¬ 
benzene, m.p. 243-244° (18). 

1:0860 ( 1 ) Dorman, Am. Dyestuff Keptr. 28, 79,101 (1939). (2) Lessor, Kran(?puhl, Gad, Ber. 

68, 2115 (1925). (3) Ioffe, Krylova, Chem. Abs. 31, 676 (1937); Cent 1037, 1, 2590. (4) Stan¬ 
ley, Adams, Rec. trav. chim. 48, 1037 (1929). (5) Ioffe, Smolyaiiitzkaya, Chem. Ahs. 30, 1048 

(1936). (6) Bhat, Forster, Venkataraman, J. Soc. Dyers Colourists 170 (1940). (7) Abra- 

hart, J, Chem. Soc. 1038, 426. (8) Hosaeus, Ber. 20, 667- 668 (1893). (9) Jambuscrwala, 

Holt, Mason, J. Chem. Soc. 1931, 374. (10) von Aiiwers, Friihling, Ann. 422, 197 (1921). 

(11) Ref. 2, page 2119. (12) Ref, 2, page 2116. (13) Brass, Sommer, Ber. 61, 1002 (1928). 

(14) Friedl, Monatsh, 31, 923 (1910). (15) Cohen, Dudley, J. Chem. Soc. 97, 1748 (1910). 

(16) Fries, Ber. 68, 2848 (1925). (17) Schopff, Ber. 25, 2744 (1892). (18) Rowe, Levin, 

J. Soc. Dyers Colourists 49, 227-228 (1924). (19) Rowe, Giles, J. Soc. Dyers Colourists 61, 

287 (1935). (20) Mehta, Thosar, J. Soc. Dyers Colourists 66, 160-105 (1940). 


1:0851 DIPHENIC ANHYDRIDE 


M.P. 217° (1) (2) 



Ci4H803 


Beil.XVn-526 


White cryst. insol. aq., very si. sol. ether — Insol. cold aq. Na 2 C 03 [dif. and sepn. from 
diphenic ac.]; sol. in warm aq. alk. from which soln. mini. ac. ppts. diphenic acid (1:0870). 
[C is readily prepd. (97% yield (1)) by refluxing diphenic acid (1:0870) with equal wt. AgsO 
for 1 hr; the anhydride cryst. on cooling (1) (2).] 
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SOLID ACIDS, ‘‘INSOLUBLE” 


l:0851<-l:a860 


C responds to Generic Test 3-B (titration in ale.); Neut. Eq. in alcohol (T 1.31) is 224; 

Sap. Eq. in aq. alk. (T 1.61) is 112 . 

C on (!autious htg. can be sublimed but htg. 2 hrs. at 360® gives quant, yield fluorenone 

(1:9014) -f CO 2 (3) — C, hid. with PCI 5 , gives (91% yield ( 1 )) diphenic acid (di)chloride. 
C boiled with MeOH gives methyl hydrogen diphenate, tbls. from MeOH, m.p. 110®; 

Neut. Eq. 256 — C boiled with EtOH gives ethyl hydrogen diphenate, m.p. 88 °; Neut. 
Eq. 270. 

(g) Fluorenone-4-carboxylic acid: C dissolves in cold cone. H 2 SO 4 without color; on 
warm, to 100 - 120 ° soln. turns red and on pouring into water gives quant, yield of 
fluorenoiie-4-carboxylic acid (1:9087), yel. cry.st. from ale. or AcOH, m.p. 227° <4). 

(g) Diphenamic acid: from C, digested with cone. NH 4 OH at room temp. (5) or boiled 
for one hour ( 6 ), followed by pptn. with mini. ac. from hot soln., in quant, yield; Ifts. 
from hot water, m.p. 190-191°. [On htg. above its m.p. this product loses aq. and 
yields diphenimide, m.p. 217-218° (5).l 

(g Diphenanilic acid (diphenic monoanilide): from C 4 - 1 mole aniline in CeHe (best 
by mixing solns. of equal moles); cryst. from ale., m.p. 176° (7); Neut. Eq. 317. 
[This monoanilide dis. in SOCL and on evapn. -f recrystn. from ale. yields diphenanil 
(N-phenyldiphenimide), colorless ndls., m.p. 199° (7).] 

1:0851 ( 1 ) Roberts, .Johnsrm, J. Am. Chem. Soc. 47, 1399 (1926). (2) Graobe, Aubin, Ann. 247, 

264 (1888). (3) Huntress, Ilershl)erg, Cliff, J. Am. Chem. Soc. 53, 2724 (1931). (4) Ref. 2, 

pages 266, 276. (5) Wegerhoff, Ann. 252, 24 (1889). (6) Oyster, Adkins, J. Am. Chem. Soc, 

43, 209 (1921). (7) Warren, Briggs, Bcr. 64, 30 (1931). 


1:0860 cf-CAMPHORIC ANHYDRIDE 


HaC- 


H2C 


C10H14O3 
O 

✓ 

CHr-C—CHj^O 

/ 


Befl. XVn-455 


CHa 


-c- 

H 


\ 


M.P. 220-221° Neut. Eq. 91 (in aq.) 

182 (in ale.) 

Pr. from CeHs or acetone; this, from ether, or ale. -f acetone — SI. sol. aq,; sol. at 14° 
in 123 pts. 95% ale., 68 pts. ether, or 17 pts. CeHe; very eas. sol. CHCI 3 . [Use in sepn. 
from d-carnphoric acid (1:0810) which is insol. CHCI 3 .] — Slightly laevorotatory. 

[For prepn. from d-camphoric acid see latter (1:0810).] [For quant, detn. by titration 
with NaOCHs see (1).] 


(g Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. 91 and yields soln. 

contg. salt of d-camphoric ac. (l:081(y, q.v. 

(g d-Camphor-a-amic acid (d-(*amphoric acid a-monamide) [Beil. IX-755]: [from C on 
shaking with cone. aq. NH 4 OH; yield 45-55%; m.p. 174° (2) accompanied by 20-25% 
corresp. d-acid, m.p. 182-183° (2)]. 

(g d-Camphor-a-anilic acid (d-camphoric acid a-monoanilide) [Beil. XIl-309]: from 
C -f -1 mole aniline in CHCls htd. on water bath 4r-5 hrs.; after cooling the separated 
prod, is recrystd. from ale.; ndls. m.p. 209-210° (3), 203-204° (4). [The corresponding 
jS-monoanilide has m.p. 196°.] [See also text of d-camphoric ac. (1:0810).] [On 
htg. with SOCI 2 ( 6 ) the a-monoanilide yields d-camphoric acid anil [Beil, XXI-4181, 
m.p. 110-117°.] 
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® iV-(^Tolyl)rf-camphor-a:-amic acid (ti-<?amph()ri(* iioid a-mono-p-toluidide) [Beil. 
XIl-989]: from C 4* 1 mole 2 >-toluidine in CHCI 3 htd. on aq. bath 4-5 hrs.; m.p. 
214-215° (3). 

1:0860 ( 1 ) Smith, Bryant, Am. Chem. Soe. 58» 2453 (1936). (2) Noyes, Taveau, Am, Chem. 

J. 32, 287 (1904). (3) Singh, Puri, J. Chem. Soc. 1926, 506. (4) Auwers, Schleicher, Ann, 

309, 341 342 (1899). (5) Warren. Briggs. Ber. 64, 29 (1931). 


1:0865 


PIPERONYLIC ACID 


(3,4-Methylenedioxy- 
benzoic acid) 



<( )>-COOH 

-J) 


CsH604 


Beil. XnC-269 


M.P. 228° Neut. Eq. 166 

Ndls. from ale.; from hot aq. on very slow cooling in charact. slender cryst. Insol. cold 
aq. or CHCI 3 ; spar. sol. cold ale. or ether — Subl. on slow htg. at 210°. [For prepn. in 
7S-H4% yield by KMn 04 oxidn. of pipcronal (1:0010) see (1); for other methods see 
piperonal.] 

C, refluxed hrs. with AlBrg in CeHe (94% yield (3)) or 0 stood 4 hrs. at room temp, 
with AlBrg in nitrobenzene (92% yield (9)) or C (0.25 g.) -f cone. H 2 SO 4 (3 ml.) + phenol 
(0.28 g.) stood IJ hrs. at room temp., poured into aq. and extd. with ether (84% yield (10)), 
or C dislvd. in 16 pts. chlorobenzene and htd. 1 hr. with 3 pts. AICI 3 (64% yield ( 2 )) gives 
3,4-dihydroxybenzoic ac. (1:0545). 

C, on distn. with 12%; HCl, gives 37% formaldehyde (1:0145) (4). 

C with PClfi (5) or htd. w'ith excess SOCI 2 on aq. bath (6) gives piperonoyl chloride; 
m.p. 80°. [At higher temps., e.g., 8 hrs. at 180-200° in s.t. the dioxymethylene group is 
also attacked (6).] 

C with MeOH 4- dry HCl <7) (8) or C 4- MeOH 4- cone. H 2 SO 4 (9) yields methyl 
piperonylate, ncUs. and Ifts. from pet. ether, m.p. 53° (8), 51.5° (7). 

® Piperonylamide: anhydrous this, from ale., m.p. 169°. 


1:0866 (1) Shriller, Kleiderer, Organic Syntheses 10, 82 83 (1930). (2) Mauthner, J. praki, 

Chem. (2) 119, 76 (1928). <3) Pfeiffer. Loewe. J. prakt. Chem. (2) 147, 305 (1937). (4) Freu- 

denberg, Harder, Ber. 60, 585 (1927). (5) Perkin, Robinson, Chem. News 92, 293 (1905). 

(6) Barger, J. Chem. Soc. 93, 567 (1908). (7) van Linge, Rec. trav, chim. 16, 47 

(1897). (8) Oertly, Pictet, Ber. 43, 1336 (1910). (9) Mosettig, Burger, J. Am. Chem, Soc, 

62, 2991 (1930). <10) Spath, Quietensky, Ber. 60, 1887 (1927). 


1:0870 DIPHENIC ACID 

(Biphenyl-2,2'- 
dicarboxylic acid) 


M.P. 229° Neut Eq. 121 



C14H10O4 


Beil. lX-922 


Lfts. from aq.; spar. sol. cold aq.; sol. hot aq., or in ale., ether — Sublimes on cautious 
htg. [For prepn. by coupling of diazotized anthranilic ac. in pres, of Cu (46-67% yield) 
see <1).J 
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SOLID ACIDS, «INSOLUBLE »» 


1:0870-1:0873 


C on distn. at 360° quant, yields fluorenone (1:9014) ( 2 ) — C htd. at 140° with cone. 
H 2 SO 4 gives quant, yield of fluorenone-4-carboxylic acid (1:9087) (3). C, refluxed with 
AC 2 O gives (97% yield (4>) diphenic anhydride (1:0851), insol. in cold aq. Na 2 C 03 soln, 
(dif. and sepn. from C). 

C, dislvd. in excess SOCI 2 , excess reagt. evapd., residue boiled with CeHfi and soln. filtered 
from a little diphenic anhydride, gives on evapn. of CoHc (80% yield (5)) of diphenic acid 
(di)chloride, m.p. 97° (5) — C htd. at 190° with 2 moles PCls gives (81% yield ( 6 )) diphenic 
acid (di)chloride. 

C in MeOH treated with dry HCl gives dimethyl diphenate, this, or pr. from MeOH, 
m.p. 73-74° ( 6 ). [Methyl hydrogciii diphenate has m.p. 110 °.] — C in KtOH treated with 
HCl gives diethyl diphenate, m.p. 42° {()). [Ethyl hydrogen diphenate has m.p. 88 °.] 

(g) Di-(^nitrobenzyl) diphenate: m.p. 182.6° (7) [cf. T 1.39]. 

- Diphenic diamide: this, from hot aq., m.p. 212° [on htg. above its m.p. this subst. 

loses NH 3 yielding diphenimide [Beil. XXI-533j, m.p. 218-219°; cas. sol. aq. alk.]. 
[The monoamide (diphenamic acid) has m.p. 190-191° and on htg. above its m.p. 
loses H 2 O also yielding diphenimide.] 

©) Diphenanilide: octahedra from AcOH or ale., m.p. 229-230° (4) [from diphenic acid 
(di)chloride 4- aniline in ether or CeHe (97% yield) (4)]. The monoanilide (diphen- 
anilic acid) has m.p. 176°.] 

1:0870 ( 1 ) Huntress, Organic Syntheses, Coll. Vol. I, 216-219 (1932). (2) Huntre ss, HershborR, 

Cliff, J. Am. Chem. Soc. 53, 2723 (1931). (3) Moore, Huntress, J. Am. Cht7n, Soc. 49, 1330 
(1927). (4) Roberts, Johnson, J. Am. Chem. Soc. 47, 1399-1400 (1925). (5) Bell, J. Chem. 

Soc. 1937, 1698. (6) Underwood, Koohmann, J. Am. Chem. Soc. 46, 2072-2073 (1924). 
(7) Kelly, Segura, J. Am. Chem. Soc. 56, 2497 (1934). 






1:0873 PHENOLPHTHALIN 

(4',4"-Dihydrcxytriphenyl- 
methanccarboxylic acid-2) 


\ 



C20H16O4 


Beil. X-455 


M.P. 332° (1) Neut. Eq. indef. 

Ndls. from aq. or dil. ale. — Very spar, sol. aq. — [For prepn. in 96% yield (1) from 
phenolphthalein (1:1635) by reduction with Zn dust -f alk. see (1) (2).] 

C is stable on stdg. in air but on htg. in air, or on treatment with alk. K 3 Fe(CN )6 or 
KMn 04 or with H 2 O 2 is reoxidized to phenolphthalein. [Use of this behavior as sensitive 
test for H 2 O 2 detecting as little as 1:100,000,000 see (3).] 

C is sol. in aq. alk. but does not give def. Neut. Eq. (cf. (4)). The alk. solns. are colorless 
but grad, turn red in air (see above). 

C in CHjOH 4- HCl gives methyl ester, pr. from ale., m.p. 153-154° (5) — C in EtOH 
satd. with HCl and htd. gives ethyl ester, Ifts. or ndls. from dil. ale., m.p. 156-158° (6). 

® Diacetylphenolphthalin: from C htd. with AC 2 O for 6 hrs. at 170-175°; ndls, from 
ale., m.p. 146° (2). 

1:0878 (1) Blioke, Weinkauff, *7. Am. Chem. Soc. 54, 1458 (1932). (2) Baeyer, Ann. 808, 80-83 
(1880). (3) Schalea, Ber. 71, 448-450 (1938). <4) Acree, Slagle, Am. Chem. J. 48, 135-136 
(1909). (5) Finzi, Accarini, Cent. 1987, 1, 733. (6) Nietzki, Burckhardt, Ber. 30, 175-176 
(1897). 
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HO 

1:0875 GALLIC ACID N-- CvHeOs Ben.X-470 

(3,4,5-Trihydroxy- HO— y —COOH 

benzoic acid) / 

HO 

M.P. 353-254° dec. (1) Neut. Eq. (see text) 

Since C is very sensitive to heat and to oxidn. the observed m.p. may vary over wide 
range according to previous treatment and to method of taking m.p. itstdf. It is often 
merely recorded as 222-240° dec. 

Ndls. with 1 H 2 O from aq.; becoming anhydrous above 120° — Sol. in 130 pts. aq. at 
12.5°; 100 pts. ale. at 15° dis. 28 g. C; ether 2.5 g.; acetone 29.4 g.; AcOEt 8.4 g. — C is 
insol. in CHCI 3 , CeHe. 

C on htg. at 250° (preferably in absence of air) gives CO2 and a sublimate of pyrogallol 
(1:1555) <2) — C in aq. soln. grad, absorbs oxygen from air and turns brown; C in alk. 
soln. absorbs oxygen from air very rapidly becoming dark red, brown or even black. 
[This behavior interferes with detn. of Neut. Eq.] 

C in aq. sola, treated with FeClj (cf. T 1.41) gives blue-black ppt. sol. in excess FeCb; 
pure ferrous salts (be.st to use pure ferrous ammonium sulfate) give no px^t. — C reduces 
NH40H/AgN03 or Tollens’ reagt. (T 1.11) or Fehling’s soln. (T 1.22) — C i.s pptd. by 
gelatin soln. in pres, of NaCl, but not by gelatin soln. alone (3) [dif. from tannic acid]. 

C may be separated from p>TOgallol (1:1555) by much greater soly. of latter in cold aq. 
or ether; from salicylic acid (1:0780) by greater soly. of latter in cold aq. 

C in cold aq. NaOH treiited with successive portions of dimethyl sulfate (x>referably in 
an atmosphere of N 2 (4)) gives (S9-02^'o yield (5) (4)) 3,4,5-trimethoxybenzoic ac. [Beil. 
X-481], ndls. from 40% ale., m.p. 169°. 

(g) KCN color reaction: C in aq. soln. treated with few' drops KCN soln. gives red color 
which disappears on stdg. except at surface of soln. Qn shaking the color reappears 
and gradually fades; this process can be repeated many times (6) [pure tannin does 
not show this reaction]. 

® Tri-(^phenylphenacyl) gallate: m.p. 105-198° dec. (7) [cf. T 1.391], 

® 3,4,5-Triacetoxybenzoic acid: from C on htg. with AcoO + a little ZnCk (76% 
yield (8)), or with AC 2 O + pjTidine at room temp. (80% yield (8)), or in less pure form 
from C in ice cold aq. NaOH .shaken with AciO (57% yield (9)); cryst. from acidif. of 
NaHCOs soln. or from ale., m.p. 171-172° cor. (8). [3,5-Diacetoxy-4-hydroxy benzoic 
ac. (by cold alk. hydrolysis of the triacetoxy' deriv. (8)) has m.p. 174-175° cor. (8).J 
® 3,4^5-Tribenzoxybenzoic acid [tribenzoylgallic acid]: from C dislvd. in 4-5 pts. 
pyridine and shaken with BzCl in cold until excess latter is evident from odor; prod, 
pptd. with dil. acid; ndls. from ale., m.p. 191-192° (10). [Mono- and di-benzoyl 
derivs. are not produced by this method (10).] 

1:0875 ( 1 ) Tutin, Clewer, J. Chem. Soc. 90, 956-957 (1911), (2) Kunz-Erause, Manickc, Ber» 
53« 199-201 (1920). (3) Gorter, Ann. 358, 342 (1907). (4) Slotta, Szyszka, J. prakt. Chem, 
(2) 137, 343-344 (1933). (5) Mauthiier, Organic Syntheses, Coll. Vol. I, 622-524 (1932). 
(6) Young. Chem. News, 48, 31 (1883); Z. anal. Chem. 33, 227 (1883). (7) Drake, Sweeney. 
J. Am, Ch£m. Soc, 54, 2060 (1932), (8) Fischer, Bergmann, Lipschitz, Ber. 51, 63-65 (1918), 
(9) Chattaway, J. Chem. Soc. 1031,2496. (10) Einhorn, HoUandt, Ann. 301,110 (1898). 

1:0890 NAPHTHALIC ACID ^ >—COOH C 12 H 8 O 4 Bdl. lX-918 

(Naphthalene-1,8- / 

dicarboxylic acid) \ / 

MJ>. 274° (see text) 
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Silky ndls. from ale. — Aim. insol. aq., spar. sol. ether — On htg. is conv. to naphthalic 
anhydride (1:0891) so that m.p. is really that of latter. [C is fairly sol. in warm ale. but if 
soln. is boiled ndls. of the anhydride ppt. (1) (2).] 

Salts: of heavy metal salts HgA, NiA, MgA are sol. aq.; others insol. (3). 

C cannot be directly esterified owing to conv. to anhydride, but C dislvd. in 3 moles aq. 
NaOH, shaken with 3 moles dimethyl sulfate gives 25% yield (4) of dimethyl naphthalate 
(1:2425), pr. from dil. MeOH, m.p. 102-10:r (4); 104® (5). 

[See also naphthalic anhydride (1:0891),] 

1:0800 (!) Behr, Dorp, Ann, 172, 267 (1874). (2) Bistrzyeki, Risi, Helv. Chim. Acta 8, 811, 

Note 4 (1925). (3) Ephraim, Ber. 55, 3482 (1922). (4) Ciraebe, Arm. 340, 247-248 (1905). 

(5) Bradbrook, Linsteud, J. Chem. Soc. 1936, 1743. 


1:0891 


NAPHTHALIC ANHYDRIDE 



M.P. 274® 


CwHgOa Beil.XVn-521 


Ndls. (from ale.) — Very si. sol. ether, dif. sol. ale., CeHe; easier in AcOH. Best puri¬ 
fied by soln. in NaOH, repptn. from hot soln. by HCI, followed by recrystn. from AcOH 
( 1 ). [Recrystn. from cone. HNO 3 is not recommended ( 1 ).] 

Responds to Generic Test 3-B (titration in ale.); Neut. Eq. (in alcohol) (T 1.81) gives 
188 (Theoret. 198) — Sap. Eq. in aq. alk. (T 1.51) gives 99. 

^^oln. in cold cone. H 2 SO 4 yellow with blue fluores. 

C refluxed continuously for 4(M30 hrs. with li pts. POCI 3 -f lipts. PCU (1§ moles), 
resultant amber liq. filtered (to remove unchanged anhyd.), and POCI 3 largely removed 
(preferably under reduced press.), CS 2 added and mixt. stood, deposits 70-75% yield of 
naphthalyl chloride, large colorless transparent rhombic cryst., m.p. abt. 84-86® (2). [In 
this prepn. if refluxing be interrupted at any time the orig. anhyd. separates in lumps whose 
resolution requires very prolonged boiling. 1 [The naphthalyl chloride is extraordinarily 
reactive to moisture, cf, (2).] 

C does not react with MeOH or EtOH, but naphthalyl chloride (above) in 5 pts. dry 
CHCI 3 treated with 5 pts. dry MeOH seps. first some of original C, and filtrate on evapn. 
gives 31% yield dimethyl naphthalate (1:2425), pr. from dil. MeOH, m.p. 102-103® (2) — 
By similar process using abs, EtOH, diethyl naphthalate (1:2209) can be obtd. in 48% 
yield (2), cryst. from dil. ale., m.p, 58-60°. 

® Naphthalimide [Beil. XXI-5271: from C in nearly quant, yield (3) by htg. with excess 
cone. aq. NH 4 OH for 2-3 hrs.; the prod, is purified by boiling with Na2C08 soln. (to 
remove traces of imchanged C) and residue recrystd. from hot cone. HNOs; long white 
ndls., m.p, 300®. [Naphthalimide is sol. in aq. alk. and repptd. by CO 2 , or it can also 
be sublimed.] [Naphthalyl chloride (above) treated in CcHe with dry NH 3 gives poor 
yield of l-cyano-8-naphthoic ac., m.p. 210-250® with conversion to naphthalimide, 
in.p. 300® (4).] 

® Naphthalanil (^-phenylnaphthalimide) [Beil. XXI-527]: from C refluxed 5 hrs. 
with 5 pts. aniline; after cooling excess aniline removed with dil. HCI, any unchanged 
C with dn. Na 2 C 03 , and residue recrystd. from ale.; white ndls., m.p. 202® cor. (3). 
[The half anilide of naphthalic ac. (iY-phenylnaphthalamic acid) can be formed from 
the flLnil by 12 hrs. boiling with aq. NaOH and has m.p. 296® (5) but on treatment with 
HCI instantly is reconverted to naphthalaniL] 
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® l',8'-Naphthoylenebenzimida2ole-l|2: from C -f o-phenylenediamine by condensa¬ 
tion in boilg. AeOH soln.; pale yel. cryst., m.p. 206° (6). [The intermediate o-amino- 
phenylnaphthalamic acid, m.p. 236-238° dec. (7> further condenses in AcOH to yield 
the indicated imidazole which is stable even after 2 hrs. at 215° (6).] 

1:0891 (l) Mihailoscu, Steopoc, Bull. soc. sci. acad. Roumnine 8 , 102-110 (1923), Chem, Abs. 18, 
831 (1924). (2) Mason, J. Chem. Soc. 125, 2117-2118 (1924). (3) Jaubort, Ber. 28, 360-362 

(1895). (4) Davies, Lceper, J. Chem. Soc. 1927, 1126. (5) Poral-Koshits, Chem. Abs. 31, 

5787 (1937), Cent. 1938, I, 303. (6) Rule, Thompson, J. Chem. Soc. 1937, 1765. 

(7) Bistrzyeki, Risi, Helv. Chim. Acta 8 , 816 (1925). 


1:0895 


FUMARIC ACID 

{tram stereoisomer of 
maleic acid (1:0470)) 


H—C—COOH 
HOOC—<!:—H 


M.P. abt. 893-295° subl. Neut. Eq. 58 
286-287° in s.t. 


C 4 H 4 O 4 Befl. n-737 


Pr. ndls. or Ifts. sol. in 148.7 pts. aq. at 16.5°; in 10 pts. a(p at 100°. [This is much less 
than soly. of maleic ac. (1:0470).] — Sol. in 17 pts. 95% ale. at 30°. Spar. sol. ether, 
acetone; insol. CeHe. 

[For prepn. in 50-58% yield via oxidn. of furfural (1:0185) with NaClOs -f V 2 O 6 sec 
(1).] [Small samples of C can readly be prepd. by exposing satd. sol. of maleic ac. (1:0470) 
-h trace of Br 2 -aq, to sunlight or brilliant electric ll., the isoinerized furnaric ac. pptg. out.) 

C in alk. soln. reduces KMn 04 (T 1.34), but docudorizes Hra-iup only slowly even on 
warming. [For detn. of C via KBr/KBK )3 method see (2); via KBr.Br 2 titration see (3).] 
C warmed with 2 moles PCI 5 at 100 ° (4> {5) jields fumaryl (di)chloride, b.p. 158-160°. 
[C does not react smoothly with SOCI 2 (6) (5).] [For prepn. of fumaryl (di)chloride in 
82-95% yield from maleic anhydride (1:0625) + phthalyl (di)chloride 4- ZnC^ see <19).] 

® Dimethyl fumarate (1:2415): from C on refluxing with 8 moles MeOH contg. 3% 
HCl gas; after distg, off excess MeOH yield is 95% (7); m.p. 101.5-101.6°; b.p. 192°. 
[Methyl hydrogen fumarate cryst. from Celle in white cryst., m.p. 144.5° cor. (8).] 

® Di-(^-nitrobenzyl) fumarate: m.p, 150.8° (10) [cf. T 1.39]. 

® Di-(phenacyl) fumarate: m.p. 197.5° (11); by recrystn. from AcOH; m.p. 204-205° 
cor. (18) [cf. T 1.391]. 

® Furnaric diamide: m.p. 266° dec. (9) (7) [readily obtd. in 80% yield from dimethyl 
fumarate on 24 hrs. stdg. with cone. aq. NH 4 OH (7)]. [The monoamide has m.p. 
217° dec.] [For m.p. -f compn. diagram of system: furnaric diamidc -f maleic diamide 
see (9).] 

® Phenaspartanil [Beil. XXII-529]: from C htd. with aniline acc. to method given 
under maleic ac. (1:0470); cryst. from boilg. ale., m.p. 210-211° (12) (13). 

® Furnaric dianilide [Beil. XII-305]: from fumaryl dichloride + aniline in ether (14) 
(15) soln.; ndls. from AcOH, m.p. 313-314° after browning at 275°. [The monoanilide 
(fumaranilic ac.) has m.p. 233-234.5°.] 

® Di-(S-benzylthiuronium) fumarate: m.p. 178° cor. (16); 182-183° (17). 

1:9895 (1) Milas, Organic Syntheses 11, 46-48 (1931). ( 2 ) Lucas. Pressman. Ind. Mng. Chem., 
Anal. Ed. 19, 140-142 (1938). (3) Szegedy, Z. aned. Chem. 199, 96-107 (1937). ( 4 ) von 
Auwers, Schmidt, Ber. 49,480 (1913). (5) W. A. van Dorp, G. C. A. van Dorp, Rec. trav. chim. 
99, 96 (1906). ( 6 ) McMaster, Ahmann, J. Am. Chem. Soc. 59, 147 (1928). ( 7 ) DeWolf 
Van de Straete, Bull. soc. chim. Belg, 44, 289-290 (1935). (8) Lutz, J. Am. Chem. Soc. 
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52, 3430 (1930). (9) Visour, Bull, sck, chim, Belg. 35, 427, 437 (1926). (10) Lyman, Reid, J, 

Am. Chetn. Soc. 39, 708 (1917). 

(11) Rather, Reid, J. Am. them. Soc. 41, 80 (1919). (12) Warren, Orose, J. Am. Chem. Soc, 

34, 1603 (1912). (13) Tinple, l^ates, ./. Am. Chem. Soc. 31, 1238 (1909). (14) Anschiitz, 

Wirtz, Ann. 239, 138 (1887). (15) Anschutz, Ann. 259, 140 (1890). (16) Donleavy, J. Am. 

Chem. Soc. 58, 1005 (1936). (17) Veilxd, Lilhduiid, BuU. soc. chim. (5) 5, 1157 (1938). (18) van 
Duin, Rec. trav. chim. 47, 734 (1928). (19) Kyrides, Organic Syntheses 20, 61-54 (1940). 


1:0900 ISOPHTHALIC ACID 

(Benzene-1,3-dicarboxylic 
acid) 

M,P. 348“ (cf. (11)) Neut. Eq. 83 

Sublimes below m.p. without forming anhydride — Hair-like ndls. from hot aq. or ale. — 
Sol. in 7800 pts. aq. at 25“ or in 460 pts. hot aq.; fairly eas. sol. ale., AcOH; insol. CeHe, Igr. 

C, like terephthalic ac. (1:0910), yields no aniline salt either in aq. or ale. soln. ( 1 ) [dif. 
from phthalic ac. (1:0820)] — C dislvd. in 0 pts. boilg. AC 2 O and latter distd. off at ord. 
press, leaves residue of polymeric anhydride, insol. in Na 2 C 03 soln., but readily sol. in hot 
NaOH regenerating C (2). 

C with PCI 5 (3) in s.t. at 2 (K)“ (4), or boiled with 5 pts. PCI 5 in 3.2 pts. POCI 3 for 6 hrs. 

(5) , or htd. in a s.t. iit 130° for 8 hrs. with 35 pts. AcCl ( 6 ), or refluxed for 12 hrs. with 2-3 
pts. SOCI 2 (62% yield (7); 100 % yield ( 8 )) gives isophthalyl (di)chloride, m.p. 41“, 43-44“ 

( 6 ) . 

Ag 2 A; amorph. ppt., insol. cold or hot aq., swelling like a zeolite on htg.; BaA. 6 H 20 , 
very sol. aq. [dif. and sepn. (9) from terephthalic ac. (1:0910)]. 

(g) Dimethyl isophthalate (1:2244): Mix in a dry tt. 0.1 g. C and 0.3 g. PCI 5 . Heat 
cautiously over a small flame until fused, cool, and dis. in 2 ml. MeOH. Add 5 ml. 
cold aq. to i)pt. ester, filter, and wash ppt. with 2 ml. cold aq. Recryst. from 4 ml. 
boilg. 50% MeOH,cooling w’ell with shaking. Wash ppt. with 2 ml. cold aq. and dry 
cryst. below 50“ ( 10 ); m.p. 64-65“ ( 11 ); [this ester may also be obtd. from C -f MeOH 
-f cone. H 2 SO 4 ( 12 )]. [Methyl hydrogen isophthalate exists in two forms, m.p. 193“ 
and 167-169“, the latter slowly changing at room temp, into former.] 

® Di-(A-nitroben 2 yl) isophthalate: m.p. 202.5“ (13) [cf. T 1.39). 

® Di-(phenacyl) isophthalate: m.p. 191“ (57% yield) (14) [cf. T 1.3911. 

® Di-(^-bromophenacyl) isophthalate: m.p. 179.1“ (53% yield) (14); 179“ (15) [cf. 
T 1.391]. 

® Isophthalic diamide: m.p. 280“ (11). [The monoamide (isophthalamidic acid) is 
also reported to have m.p. 280°.] 

® S-Benzylthiuroninm hydrogen isophthalate: m.p. 215-216“ (16). 

t:9909 (1) Graebe, Buenzod, Ber. 32, 1991-1992 (1899). (2) Bucher, Slade, J. Am. Chem. 8oe. 
31, 1320-1321 (1909). (3) Schreder, Ber. 7, 708 (1874). (4) Mlinchmeyer, Ber. 13, 1849 
(1886). (5) Ruggli, Gassenrneier, Helv. Chim. Acta 22, 499 (1939). (6) Liebermaiin, Kardos, 

Ber. 46, 211 (1913). (7) McMaater, Ahmann, J. Am, Chem. Soc. 50, 148 (1928). (8) Meyer. 
Monatah. 22.436 (1901). (9) Smith, J. Am. Chem. Soc. 43,1920-1921 (1921). (10) MuUiken, 

“ Method I. 85 (1904). 

(11) Aschan, Ann. 887, 36, Note (1911). (12) Meyer, Monatah. 25, 1204 (1904). 
(13) Lyons, Reid, J. Am. Chem. Soc. 36, 1740 (1917). (14) KeUy, Kleff, J. Am. Chem. Soc, 
54, 4444 (1932). (15) Morton, Fallwell, /. Am, Chem, Soc. 66, 1926 1938). (16) Veibel, 
Ottung, Bull. aoc. chim. (5) 6 , 1435 (1939). 
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C8H6O4 


Beil. lX-832 


lOOH 
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1:0910 TEREPHTHALIC ACID ^_ C 8 H 6 O 4 Beil.IX-841 

(Benzene-1,4-dicarboxylic HOOC—y—COOH 
acid) 

M.P. See text. Neut. Eq. 83 

Sublimes without melting abt. 300® — C, pptd. from hot alk. soln. by addn. of acids, 
cryst. in ndls.; from cold soln. ppts. as amorphous pdr. — C is exceedingly insol. aq. (1 pt. 
sol. in 67,000 pts. cold aq.); aim. insol. hot aq.; aim. insol. cold ale. but spar. sol. hot ale.; 
insol. AcOH or CHCI3. 

C, like isophthalic ac. (1:0900), yields no aniline salt either in aq. or ale. soln. (!) [dif. 
from phthalic ac. (1:0820)] — C dislvd. in 90 pts, boilg. AevjO and latter distd. off at ord. 
press, leaves residue of polymeric anhydride, insoL in Na 2 C 03 soln. but readily sol. in hot 
NaOH, regenerating C (2). 

C with PCI 5 at 40° (3), or with 3.5 moles PCI 5 -h 3 moles POCI 3 (4) (5) (poor yield) or 
htd. in s.t. at 130° for 8 hrs. with 35 pts. AcCl (6), or with 2 moles SOCI 2 + 4 moles pyridine 
in ether (aim. quant, yield (7)) gives terephthalyl (dilchioride, ndls. or pi. from Igr., m.p. 
83-84° <6), 79-80° (4); b.p. 263° (4). [The mono acid chloride cryst. from CeHe in ndls. 
m.p. above 300° (6).] [C is insol. in SOCI 2 (8) and unattacked in absence of pyridine.] 
BaA.4H20 is very dif. sol. [dif. from corresp. deriv. of isophthalic ac. (1:0900); and use 
in sepn. from it {16}]. 

® Dimethyl terephthalate (1:2550): Mix in a dry tt. 0.1 g. C and 0.3 g. PCls. Heat 
cautioasJy over small flame until fu.scd, cool, and dis. in 2 ml. MeOH. Add 10 ml 
cold water to ppt. ester, filter, wash with 5 ml. aq. Ilecry.st. from hot 80% MeOH, 
washing ppt. with 3 ml. 50% Met)H, and dry cryst. at 100 °, m p. 140-141 ° (9). [Methyl 
hydrogen terephthalate has m.p. abt. 230'^.) [The dimethyl ester may also be obtd* 
directly from C by 85 hr. reflux with 10 pts. MeOH ( 10 ).] 

® Diethyl terephthalate (1:2106): from terephthalyl chloride + ale. (11), pr. from pet. 

ether or ale., m.p. 44°; b.p. 302°. [Ethyl hydrogen terephthalate has m.p. 171°.] 

® Di-(^nitrobenzyl) terephthalate; m.p. 263.5° (12) [cf. T 1.39). 

® Di-(phenacyl) terephthalate: m.p. 192.2° (38% yield) (13) [cf. T 1.391]. 

® Di-(^bromophenacyl) terephthalate: m.p. 225° (71% yield) (13) [cf. T 1.391]. 

- Terephthalic diamide: does not melt below 250° and is unsuitable as a deriv. for 

identif. of C. 

- Terephthalic dianilide: from terephthalyl (di)chloride in xylene + aniline; ndls. 

from nitrobenzene or ethyl acetoacetate, m.p. 334-337° u.c. (14) [unsuitable as deriv. 
for identif. of C]. 

® Di-(S-benzylthiuromum) terephthalate: m.p. 202-206° (15). 

1:0910 (1) Graebe, Buenzod, Ber. 32, 1991-1992 (1899). (2) Burher, Slade, ,/. Am. Chem. Soe. 
31, 1321 (1909). (3) de la Rue, Muller. Ann. 131, 90 (1862). (4) Berend, Herms, J. prakt. 

Chem. (2) 74, 123 (1906). (5) FroscU, Maicr, Monatah. 59, 274 (1932). (6) Liebermann, 
Kardos, Ber. 46, 211-212 (1913). (7) Carr6. Libermann, Compt. rend. 199, 1423 (1934). 
(8) Meyer, Monatah. 22, 436 (1901). (9) MuIIiken, “ Method " I. 86 (1904). (10) Feist, 
Ber. 67, 939 (1934). 

(11) Perkin, J. Chem. Soc. 69, 1178 (1896). (12) Lyons, Reid, /. Am. Chem. Soc. 39,1740- 
1741 (1917), (13) Kelly, Kleff, J. Am. Chem. Soc. 54, 4444 (1932). (14) Rosenmund, 
Zetsche, Ber. 54, 2892 (1921). (16) Veibel, Ottung, BtUl. aoc. chim. (6) 6, 1436 (1939). 
(16) Smith, J. Am. Chem. Soc. 43, 1920-1921 (1921). 
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Division B, Liquids 

Section 1: Liquid acids soluble in 60 parts water 

1:1000 METHYL FORMATE H.COOCH3 C2H4O2 Beil. H-IS 

B.P. 31.5° (1) Neut. Eq. 60 Df - 0.97421 (1) n?? = 1.344 

M.P. -99.0° (1) Df = 0.96697 (1) nf? - 1.3415 (2) 

Adisc. witli aq. — C saponifies so readily that it may be titrated slowly as a monobasic 
acid. 

® Saponification: hydrolyze with aq. alk. either by titration for Neut. Eq. (T 1.31) or 
as for Sapon. Equiv. (T1.51). Distil the neutralized soln. and test distillate for 
MeOH (1:6120), e.g., by T 1.84 A -f B of Manual. 

Boil residual neut. soln. with AgNOs; ppt. of Ag indicating presence of formate. 
For further evidence for formate see formic acid (1:1005). 

1:1000 (1) Timmermans, Hennaut-Roland, /. chim. phys. 27, 427-428 (1930). (2) Munch, 

J, Am. Chem. Soc. 48, 997 (1920). 

1:1005 FORMIC ACID H.COOH CH2O2 Beil. H-S 

B.P. 100.7° <1) Neut. Eq. 46 = 1.23026 <1) no = 1.37137 

M.P. +8.4 (1) Z)|® = 1.21045 {!> 

C has very sharp odor — C is misc. with aq. and with it forms const, boilg. mixt. (b.p. 
107.l7(;o) contg. 77.5% C -h 22.5% aq. [For table of for system: C 4" aq. see (2).] 
[For prepn. of anyhdrous C by distn. from B 2 O 3 see {3).j [For use of C.S.T. of C in 
CeHe (74.15° {!)) as criterion of purity see <4).] — C is volatile with steam (see Duclaux 
Value below). 

Neutral salts of C are all sol. aq. 

C reduces cold KMnOi soln. (T 1.34) [dif, from acetic ac. (1:1010)] — C, or its salts, 
warmed with cone. H 2 SO 4 yields CO, which bums with a blue flame [dif. from acetic ac. 
( 1 : 1010 )]. 

[For detn, of C via oxidn. to CO 2 with Hg(OAc )2 see (5); via oxidn, with HgO and use in 
presence of acetic or propionic acids see (6).] 

(g) Test for reducing properties: Warm 5 ml. of a 1-3% aq. soln. of the acid with excess 
powdered HgO, with shaking. Filter from undislvd. oxide and boil clear filtrate a 
half minute. A dark grey ppt, of finely divided mercury appears suddenly. 

® Duclaux Value; 3.95, 4.40; 4.55 [T 1.38]. [For application in detn. of C in presence 
of acetic, propionic, and n-butyric acids see (7).] 

® ^Nitrobenzyl formate: m.p. SF’ (8) [cf. T 1.39]. 

® ^Chlorophenacyl formate: m.p. 128.0° <9) [cf. T 1.391]. 

® ^Bromophenacyl formate: m.p. 140° (10) (11); 135.2° (9) [cf. T 1.391}. 

® ^lodophenacyl formate: m.p. 163.0° (9) [of. T 1.391]. 

® ^Phenylphenacylforxnate: m.p. 74° (12) [cf. T 1.391]. 
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® Formamide: [This deriv. is a liq. (m.p. +2.55° (13)) and not suitable as a deriv. for 
identification]. 

® Formanilide: m.p. 50°. [Use in prepn. of high cone. C (19).] 

® Formo-j>-toluidide: m.p. 53°. 

® Benzimidazole: from C + 1 mole o-phenylenediamine on htg. at b.p. for i hr., m.p. 
172.0-173.0° cor. (14); or from C + | mole o-phenylenediamine + 4NHC1 boiled 
for 30-40 min. (60% yield), pi. from aq., m.p. 170° (15). [This deriv. depresses the 
m.p. of the corresp. deriv. from acetic ac. (14).] [The picrate of this deriv. has m.p. 
230° (16).I 

® S-Benzylthiuronium formate: m.p. 146° cor. (17); 150-151° (18). 

1:1005 (l) Timmermans, Hermaut-Roland, J. chim. phys. 27, 420- 421 (1930). (2) Richardson, 

Allaire, Am. Chem. J. 19 , 149-151 (1897). (3) Schlf^singer, Martin, J. Am. Chem. Soc. 36 , 

1589-1591 (1914). (4) Ewins, J. Chem. Soc. 165 , 3.5()-.354 (1914). (5) Reid, Weihe, Jnd. 

Eng. Chem., Anal. Ed. 10 , 271-272 (1938). (6) Osburn, Wood, Workman, Jnd. Eng. Chem., 

Anal. Ed. 5 , 247-248 (1933). (7) McNair, J. Am. Cfteni. Soc. 55 , 1470-1474 (1933),, (S) Reid, 

J. Am. Chem. Soc. 39 , 139 (19i7). (9) Moses, Reid, J. Am. Chem. Soc. 54 , 2101 (1932). 

(10) Hurd, Christ, J. Am. Chem.. Soc. 57 , 2007 (1935). 

(11) Surnmerbell, Bauer, J. Am. Chem. Soc. 57 , 2306 (1935). (12) Drake?, Bronitsky, 

J. Am. Chem. Soc. 52, 3719 (1930). (13) Timmermans, Hennaut-Roland, J. chim. phys. 32, 

513 (1935). (14) Pool, Harwood, Ralston, J. Am. Chem. Soc. 59 , 178 (1937). (15) Phillips, 

J. Chem. Soc. 1938 , 2395. (16) Brown, Campbell, J. Chem. Soc. 1937 , 1701. (17) Donleavy, 

J. Am. Chem. Soc. 58 , 1005 (1936). (18) Veibcl, Lillelund, Bull. soc. chim. (5) 5 , 1157 (1938). 

(19) Ritter. Ind. Eng. Chem. 27, 1224-1225 (1935). 


1:1010 ACETIC ACm CH 3 .COOH C 2 H 4 O 2 Beil. H-OO 

B. P. 118,2° (1) Neut. Eq. 60 Df = 1.04926 {1> = 1.30976 

M.P. +16.635° (2) 1^® = 1.04351 (1) 

C has characteristic sharp odor — Misc. with aq.; volatile with steam (see Duclaux 
Value below) — Neutral salts all sol. aq. 

[For impt. study of prepn. of purest possible anhydrous C see (2).] [For detn. of C in 
aq. solns. by means of f.p. and density detn. see (3).] [F'or distribn. of C between aq. and 
org. solvents see (4).] 

C, treated with PCls (80% yield (5)), or PCI 3 + ZnCl 2 (90% yield (5)), or SOCI 2 (46% 
yield (5)) gives acetyl chloride, b.p, 51°, Z)!® = 1,1051; wf? = 1.3898. 

C does not reduce KMn 04 (T 1.34) [dif. from formic ac. (1:1005), acrylic ac. (1:1020)]. 

[For detn. of C in presence of propionic or n-butyric acids via distribution between aq. 
and diisopropyl ether see (6) (7).] 

® Duclaux Value: 6.8; 7.1; 7.4 [T 1.38] [dif. from formic ac. (1:1005) or propionic 
ac. (1:1025)1, 

® Analysis of silver salt: %Ag ~ 64.67 [T 1.36]. 

® j^Nitrobenzyl acetate: m.p. 78° (8) [cf. T 1.39]. 

® Phenacyl acetate: m.p. 40° (9) [cf. T 1.391], 

® ^Chlorophenacyl acetate: m.p. 72.4° (10); 67.2° (11) [cf. T 1.391]. 

® ^Bromophenacyl acetate: m.p. 86.0° (10); 85.0° (11) [cf. T 1.39lj. 

® ^-lodophenacyl acetate: m.p. 117.0° (10); 114.0° (11); [cf. T 1.391], 

® ^Phenylphenacyl acetate: m.p. 111° (12) [cf. T 1.391]. 

® Acetamide: m.p. 81.5° (13) [very sol. aq.; insol. ether; best recrystd. from AcOEt 
by addn. of ether], 

® Acetanilide: m.p. 114.1° (14). [For f.p. + compn. diagram of system: acetanilide + 
propionanilide see (14).] 

® Acet-^toluidide: m.p. 153° (15). 
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® 2-Methylbenziinidazole : from C on htg. with 1 mole o-phenylenediamine at b.p. for 
} hr., m.p. 177.0-177.5® cor. (16); or from C -f § mole o-phenylenediamine + 4 AT HCl 
boiled 30-40 min. (60% yield); pr. from aq.; m.p. 176° (17). [This deriv. depresses 
m.p. of corresponding deriv. of propionic ac. (1:1025) (16).] [The picrate of this 
deriv. has m.p. 214° (18).J 

© Piperazonium 1,4-diacetate: from C + 0.5 mole piperazine hexahydrate (71% 
yield); cryst. from n-butyl ale., m.p. 208.5-209° cor.; Neut. Eq. 206.1 (19). 

® iS-Benzylthiuronium acetate: m.p. 134° (20); 135-136° (21). 

1:1010 (1) Timmermans, Hennatit-Roland, J. chim. phys. 27, 422-424 (1930). (2) Hess, Haber, 

Ber, 70, 2205-2209 (1937). (3) Richmond. England, Analyst 51 , 283-287 (1926), (4) Archi¬ 
bald, J. Am. Chem. Boc. 54 , 3180-3181 (1932). (5) Clark, Bell, Trans. Roy. Soc. Canada (3) 

27, III, 97-104 (1933), (6) Osburn, Workman, Ind. Eng. Chem., Anal. Ed. 3, 264-265 (1931). 

(7) Csburn, Wood. Werkman, Ind. Eng. Chem., Anal. Ed. 8, 270-275 (1936). (8) Reid, J. 
Am. Chem. Soc. 39 , 136 (1917). (9) Rather, Reid, J, Am. Chem. Soc. 41 , 83 (1919). 
(10) Moses, Reid, ./. Am. Chem. Soc. 54 , 2101 (1932). 

(11) Judefind, Reid, J. Am. Chem. Soc. 42, 1055 (1920). (12) Drake, Bronitsky, J. Am, 

Chem. Soc. 52, 3719 (1930). (13) Mitchell, Reid, J. Am. Chem. Soc. 53 , 1881 (1931). 

(14) Skau, Rowe, J. Am. Chem. Soc. 57, 2437 (1935). (15) Robertson, J. Chem. Soc. 93 , 1033 

(1908). (16) Pool. Harwood, Ralston. J. Am. Chem. Soc. 59 , 178 (1937). (17) Phillips. 
J. Chem. Soc. 1938 , 2395. (18) Brown, Campl>ell, J. Chem. Soc. 1937 , 1701. (19) Pollard, 
Adftlson, Bain, J. Am. Chem. Soc. 56 , 1759 (1934). (20) Donleavy, J. Am, Chem. Soc. 58 , 

1005(1936). 

(21) Veibel, Lillelund, Bull. soc. chim. (5) 5, 1157 (1938). 

o 

CH,.d^ 

1: irflS ACETIC ANHYDRIDE C 4 H 8 O 3 BeiL n-165 

\ 

B. P. lAO.O- <1) Neut Eq. 51 D?® == 1.08112 ng* = 1.3904 

M.P. -73.1° (1) Df = 1.07512 (1) nf? = 1.3885 <2) 

C has sharp irritating odor — C is 12% sol. in cold aq. and slowly hydrolyzed to acetic 

ac. (1:1010) — C.S.T. in CS, is 29.8° {!). 

For behavior on titration see Generic Test 3, Note 7 (“ Manual ”). 

C, added to a soln. of anyhdrous oxalic ac. in dry pyridine, causes decompn. of the oxalic 
ac. to CO + COo in amt. directly proportional to quant, of C (3). [Use in quant, detn. of C 
(3) (4).] [For decompn. of formic ac, into H2O -f CO by C in presence of pyridine and use 
in detn. of C see (2).] 

[For analysis of C by reactn. with 2,4-dichloroaniline and detn. of excess of latter see 
(5) (6) (7).] 

[For quant, detn. of C by titration with NaOCHs see (8).] [For detn. of C via observa¬ 
tion of rise in temperature when treated with aniline in toluene see (9).] 

® Acetanilide: from C (3 drops), mixed with aniline (3 drops), boiled gently for 1 min., 
treated with 15 ml. aq., shaken and scratched, recrystd. from hot aq., m.p. 114°. 

® Aceto-^-toiuidide: as for acetanilide (above) but substituting pure p-toluidine for 
aniline; m.p. 153° (148°). 

® Hydrolysis: C, dislvd. in excess dil. alk., acidified with dil. H2SO4, and distd. yields 
distillate contg, acetic ac. (1; 1010), q.v. 

1:1915 ( 1 ) Timmermans, Hennaut-Roland, J. chim. phys. 27, 418-419 (1930). (2) Walton, 

Withrow, J. Am. Chem. 80 c. 45 , 2689-2693 (1923). (3) Whitford, J, Am. Chem. Soc. 47 , 
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2939-2940 (1925). (4) Rosenbaum, Walton, J. Am. Oiem. Soc. 52 , 3366-3368 (1930). 
(5) Orton, Bnidfic'ld, J. Chem. Soc. 1927, 983-985. ((>) Calcott, English, Wilbur, Ind. Eng. 

Chem. 17, 942 944 (1925). (7) Torlinck, Chern. Ztg. 53, 814-815, 850-851 (1929). (8) Smith, 

Bryant, J. Atn. Chem. Soc, 58, 2462-2454 (1936). (9) Richmond, Eggleston, Analyst 51 , 

281-283 (1920). 

1:1020 ACRYLIC ACm CH 2 =CH.COOH C 3 H 4 O 2 BeU. n-397 

B.P. 140° Neut. Eq. 72 Z> 4 ® = 1.0621 n?? = 1.4224 

M.P. +13° 

C has sharp odor like acetic acid — Misc. aq. 

C shows profound tendency to polymerize, especially in presence of air, light, peroxides, 
or on htg. Although C will sometimes remain unchanged for as much as a year, poly¬ 
merization often begins spontaneously. On warming to 100 ° C polymerizes rapidly (or 
even explosively). The resultant mixture of polymers consists of polyacrylic acids.^' 
[For further details see (1) < 2 ) {3).] 

C reduces KMn 04 (T 1.34) [dif. from acetic ac. ( 1 : 1010 ) or propionic ac. (1:1025)]. 
C adds Br 2 (yielding a,/3-<libromopropionic ac., m.p. 66.5-67°). 

Sodium sgdt of C (dried at 150°) and htd. with POCI 3 gives (60% yield (4)) acrylyl 
chloride, b.p. 75^76° [cf. (5) (11)]. 

(© Acrylamide: from aciylyl chloride in CsHe treated with dry NHs gas; cryst. from 
pet. ether; m.p. 84-85° ( 6 ). 

(gi Acrylanilide: from acrylyl chloride in CeHe treated with aniline; cryst. from hot aq.; 
m.p. 104-105° (7). [Note that C, htd. with excess aniline for 3-4 hrs. at 180-190° 
does not yield acrylauUide, but ^-anilinopropionanilide, cryst. from ale., m.p. 92-93° 
( 8 ) (9).] 

® Acrylo-^toluidide: prepn. analogous to acrylanilide; cryst. from aq.; m.p. 141° (10). 

1:1020 (1) Staudiiiger, Urech, Helv. Chim, Acta 12 , 1107-1133 (1929). (2) Staudingcr, Kohl- 

Bchutter, Ber. 04 , 2091-2098 (1931). (3) Staudingcr, Trommsdorff, Ann. 592, 201-223 (1933). 

(4) Mourcu, Ann. chim. (7) 2 , 161-162 (1894). (5) van der Burg, Hec. trav. chim. 41 , 23 (1921). 
(6) Ref. 4, pages 175-177. (7) Ref. 4, pages 181-183. (8) Autenrieth, Pretzell, Ber. 36 , 

1264-1265 (1903). (9) Stoermer, Robert, Ber. 55 , 1037 (1922). (10) Ref. 4, pages 183-184. 

( 11 ) Marvel, Levesque, J. Am. Chem. Soc. 61 , 3245 (1939). 

1:1025 PROPIONIC ACID CH 3 ,CH 2 .COOH C 3 H 6 O 2 Beil, n-234 

B.P. 141.36'’ (1) Neut, Eq. 74 = 0.99336 (1) - 1.3868 

M.P. -30.8° {1) 

Odor like acetic ac. — Misc. with aq. but salted out by CaCk [dif. from AcOH ( 1 :1010)] 
— Volatile with steam (see Duclaux Value below) — Salts all soluble aq. 

C does not reduce KMn 04 (T 1.34) [dif. from acrylic ac. (1: 1020 ) or acetic ac. ( 1 : 1010 )], 
C with PCU (77% yield ( 2 )), or PCI 3 + ZnCl 2 (91% yield ( 2 )) gives propionyl chloride, 
b.p. 80°. [Note that although SOCI 2 (T 1.37) also yields propionyl chloride the latter 
boils at practically same temp, as thionyl chloride (b.p. 79°).] 

[For detn. of C in presence of formic ac. (1:1005) or acetic acid ( 1 :1010) by controlled 
oxidn. of C to oxalic ac. (1:0445) via KMn 04 see (3); for identif. of C in presence of acetic 
ac. (1:1010) or n-butyric ac. (1:1035) via microscopic observation of mercurous salts see 
(4); for detn. of C in presence of other fatty acids via their distribution between im¬ 
miscible solvents see (5).] 

[For study of separation of G from n-butyric ac. by distn. with hydrocarbons see (22).] 

® Dttdaux Value: 11.9; 11.7; 11.3 [T 1.38). [For application to detn. of G in pres- 
ezioe of formic ac., acetic ac., and n-butyric acids, see ( 6 ).] 
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® Analysis of silver salt: %Ag ~ 59.67 [T 1.36], 

® ^-Nitrobenzyl propionate; m.p. 31° <7) [cf. T 1.39]. 

® ^-Chlorophenacyl propionate: m.p. 98.2° (8) [cf. T 1.391]. 

® ^-Bromophenacyl propionate: m.p. 63.4° (8); 59.0° (9) [cf. T 1.391]. 

® /»>Iodophenacyl propionate: m.p. 98.0° (8); 94.9° (9) [cf. T 1.391]. 

® ^-Phenylphenacyl propionate: m.p. 102° (lO) [cf. T 1.391]. 

® Propionamide: m.p. 81.3° (11); 79° (12). 

® Propionanilide: m.p. 105.6° (13); 104.0-104.5° (14); 105° (12). [Forf.p. -f compn. 

diagram of system: propionanilide + acetanilide see (13).] 

® Propion-^-toiuldide: 123° (12). 

® 2>£thylbenzimidazole: from C on htg. with 1 mole o-phenylenediamine at b.p. for 
J hr.; m.p. 174.5° cor. (15); or from C -f I mole o-phenylenediamine + 4 HCI 
boiled for 30-40 min. (70% yield (16)); pr. from 50% ale.; m.p. 177° (16); m.p. 174- 
175° (17). [The picrate of this deriv. has m.p. 120° (18).] 

® Piperazonium 1,4-dipropionate: from C + 0.5 mole piperazine hexahydrate (50% 
yield); cryst. from dio.xane, m.p. 124-125° cor.; Neut. tiq. 234.2 (19). 

® 5-Benzylthiuronium propionate: m.p. 148° (20); 151-152° (21). 

1:1925 (1) Timmermans, Hennaut-Roland, ./. cMm. phyn. 27 , 425-427 (1930). (2) Clark, Bell, 

Tran^. Roy. Soc. Canada (3) 27 , III, 97-103 (1933). (3) McNair, J. Am. Chem. Soc. 54 , 

3249-32*50 (1932). (4) Musicant, Kaszuba, ./. Am. Chem. Soc. 61 , 2974-2976 (1939), 

(5) Osburn, Wood, l\’erkniari, Ind. Eng. Chem., Arml. Ed. 8, 270-275 (1936). (6) McNair, 

J. Am. Chem. Soc. 1470 1474 (1933). (7) Keid, J. Am. Chem. Soc. 39 , 136 (1917). 

(8) Moses. R<'id, Am. Chem. Soc. 54 , 2101 (1932). (9) Judefind, Reid, J. Am. Chem. Soc. 

42 , 1055 (1920). (10) Drake, Bronitsky, J. Am. Chem. Soc. 52 , 3719 (1930). 

(11) Mitchell, Reid, J. Am. Chem. Soc. 53 , 1881 (1931). (12) Robertson, J. Chem. Soc. 93 , 

1033,(1908). (13) Skau, Rowe, J. Am. Chem. Soc. 57 , 2437 (1935). (14) Underwood, Gale, 

J. Am. Chem. Soc. 56 , 2119 (1934). (15) Pool, Harwood, Ralston, J. Am. Chem. Soc. 59 , 

178 (1937). (16) Phillips, J. Chem. Soc. 1928 , 2395. (17) W^eidenhagen, Ber. 69 , 2267 

(1936). (18) Brown, Campbell. J. Chem. Soc. 1937 , 1701. (19) Pollard, Adelson, Bain, 

J. Am. Chem. Soc. 56 , 1759 (1934). (20) Donleavy, J. Am. Chem. Soc. 58 , 1006 (1936). 

(21) Vcibcl, Lillelund, Bull. soc. chim. (5) 5 , 1157 (1938). (22) Axe, Bratton, J. Am. Chem, 

Soc. 59 , 1424-1425 (1937). 


1:1030 ISOBUTYRIC ACID 

(2-Methylpropanoic 

acid-1) 


CHa 

CH8--C--COOH 

A 


C 4 H 8 O 3 Befl. n-288 


B. P. 154.7° <1) Neut. Eq. 88 tif = 0.94791 (1) n},® = 1.39525 (1) 

M.P. -46.1° (1) nf? = 1.39300 

C has unpleasant odor like rancid butter — C is sol. in 5 pts. aq. [dif. from n-but 3 rric ac. 
(1:1035)]; misc. ale., ether — Volatile with steam. 

C, treated with PCI 5 (81% yield ( 2 )), or PCI 3 -f ZnCk (82% yield (2)) or 1.5 moles 
SOCI 2 (44% yield (2); 75% yield (3)) [cf. T 1.37] gives isobutyryl chloride, b.p. 92°, 
nf? « 1.4070 (3). 

C on oxidn. with alk. KMn 04 (4) yields o-hydroxy-isobutyric acid (1:0431) [dif. from 
n-butyric ac. (1:1035) which is destroyed]. 


® Solubility of CaX 2 : an aq. soln. of CaA 2 does not become turbid on boiling [dif. from 
w-butyric ac. (1:1035), q.v.]. 

® Duclauz Value: 26.0; ^.9; 16.0 [T 1.38] [distinguishes from w^butjrric ac. (1:1036) 
but not from r^-valeric (1:1060) or isovaleric (1:1050)]. 

® Analysis of silver salt; %Ag * 55.38 [T 1.36]. 
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® ^-Bromophenacylisobutyrate: m.p. 76,8® (6> [of. T 1.391] [distinguishesfromn-butyric 
ac. (1:1035)]. 

(g) ^lodophenacyl isobutyrate: m.p. 109.2® (6) [cf. T 1.391] [distinguishes from 7i-butyric 
ac. (1:1035 ), //-vjiloric ac. (l:10f)0) or isovaleric ac. (1:1050)]. 

® ^Phenylphenacyl isobutyrate: m.p. 89® (7) [cf. T 1.391). 

® Isobutyramide: rn.j). 129° (8); 126.8® (9). 

® Isobutyranilide: rn.p. 105® (10); 104-105® (11) (12). 

@ Isobutyro-^-toluidide: m.p. 108.5-109.5® (13); 10<)-10().5® (14). 

® 2-(Isopropyl)benzimidazole: from C -f- 1 mole o-phenylenediamino on htg. 8 hrs. 
at 140-150®; cry.st. from CeHc on addn. of pet. ether; m.i). 223-225® (15). [The 
picrate of this deriv. has m.p. 136® (16).] 

® S-Benzylthiuronium isobutyrate: m.p. 143® (17). 

1:1030 (l) Tiinmorniaiis, Dclcourt, J. vhim. phys. 31 , 109-112 (1934). (2) Clark, Bell, Trans. 

Hoy. Soc. ('anadu (3) 27 , III, 97-103 (1933). (3) \\’hitm<m‘, Hit. trar. chini. 57 , 505 (1938). 

(4) Hutzler, Her. 30 , 2525 2526 (1897). (G) Judclind, Reid. ./. Am. Cheni. Soc. 42 , 

1055 (192f)). (7) Clutt(Tbii(^k, 'Raistrick, Reuter, Hiochem. ./. 20 , SSO (1935), (8) Meyer, 
Monatsh. 27 , 43 (1906). (9) HotTmann, Barbi(‘r, Bull. soc. chim. Bdg. 45 , 570 (1936). 
(10) Tingle, IManek, J. Am. Chem. Soc. 30 , 1408 (1908). 

(11) Fi(‘ser, Catnphell, J. Am. Chem. Soc. 60 , 168-169 (1938). (12) Underwood, Gale, 

J. Am. Chem. Soc. 56 , 2119 (1934). (13) von Auwers, Ifngeniach, Brr. 67 , 252 (1934). 

(14) Fieser, Hjutwell, S<'Iiginan, J. Am. Chem. Soc. 58 , 1226 (1930). (15) Seka, Muller, 

Monotsh.5^, 104 C931). (16) Brown, Campbell, J. Chem. Soc. 1937 , 1701. (17) Donleavy, 

J. Am. Chem. Soc. 58 , 1005 (1930). 

1:1035 n-BUTYRIC ACID CHs.CHo.CHa COOH C^HgOs Beil. 11-264 
(Butanoic acid) 

B.P. 164.05° (1) Neut. Eq. 88 Df = 0.95790 (1) n?? = 1.3979 

M.P. -5.50° (IJ 

C has unpleasant odor like rarudd batter — C is mise. with aq. [dif. from isobutyric! ac. 
(1:1030)]; misc, ale., ether — Volatile with steam. [For study (jf sepn. from propionic ac. 
(1:1025) or /i-valeric ac. (1:1050) via distn. with hydrocarbons see (2).] [For .study of 
distribution of C between water and various org. solvents including ether see (20).] 

C treated with PCI5 (83^)^ yield (3)), or PCU + ZriClo (77% yield (3)), or 1.5 moles 
SOCI 2 (50% yield (3); 80% yield (4)j [cf. T1.37I give.s ri-butyryl chloride, b.p. 101.0- 
101.57®30 (4), nIS = 1.4117 (4). 

® Solubility of CaS 2 : C, neutralized with (excess CaCO.}; soln. filtered, concentrated, 
stood in cold, again filtered, gives on warming a white ppt. of CaA 2 [dif. from isobutyric 
ac. (1:1030)1. 

® Duclaux Value: 17.9; 15.9; 14,6 [T 1.38]. 

® Analysis of silver salt: %Ag = 55.38 [T 1.36]. 

® p-Nitrobenzyl n-butyrate: m.p. 35® (5) [cf. T 1.39]. 

® ^Chloroplienacyl n-butyrate: m.p. 55.0° (6) [cf. T 1.391]. 

® p-Bromophenacyl n-butyrate: m.p. 63.0® (6); 63.2® (7) [cf. T 1.391]. 

® ^lodophenacyl n-butyrate: m.p. 81.6® (6); 81.4® (7) [cf. T 1.391]. 

® ^Phenylphenacyl n-butjrrate: m.p. 82® (8) (9) [cf. T 1.391]. 

® n-Butyramide: m.p. 115® (10), 

® n-Butyranilide: m.p. 96® (11); 97® (12); 92® (13) (14). 

® n-Butyro->-toluidide: m.p. 75® (11). 

® 2-(n-]^opyl)ben2imidazole: from C htd. with 1 mole o-phenylenediamine at b.p. for 
} hr.; m.p. 157.0-157.5® cor, (15); 152-163° (16) [depresses m.p. of corresp. deriv. of 
ri-valeric ac. (1:1060) {16)]. [The picrate of this deriv. has m.p. 124® (17).] 
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(p Piperazomum 1,4-di-n-butyrate : from C 0.5 mole pit)eniziue hexahydrate ( 88 % 
yield); cryst. from dioxaiie; m.p. V2l~V22^ cor.; Eq. 202 (18). 

(g> S-Benzylthiuronium n-butyrate: m.p. 140" (19). 

1:1035 (1) Tinimornians, H(*nii.‘iut-R(4and../. chim. p/iijs, 29, 559-552 (1932). (2) Axo, Bratton, 

«/. Avi.. Clieni. <S'oc. 59, 1424 1425 (1939). (3) Clark, lJt*ll, Tnins. Hoy. Soc. Canada (3)27, 

III, 97 103 (1933). (4) Whitinoiv, Rcc. trav. c.him. 57, 505 (1938). (5) R(‘id, J. Am.. Chem. 

Soc. 39, 136 (1917). ((i) Moans, R(‘i(l, J. Am. Chem. Soc. 54, 2101 (1932). (7) JudeBnd, 

Rnid, J. Am. Chem. Sov. 42, 1055 (1920). (s) Cluttnrbuc'k, Rjiistrink, Rniit(‘r, Biochem. J. 
29, 880 (1935). (9) Wnizniaiiii, BnrKmann, llaskdlM’ru, Chemistry and Industry 56, 689 

(1937). (10) Mitnholl, Roid, J. A m. ('hem. Soc. 53, 1881 (1931). 

(11) Robertson, ./. Chem. Soc. 1J5, 1220-1221 (1919). (12) Fournier, Bull. soc. chim. (4) 

7, 25-20 (1910). (13) Underwood, dale, J. Am. Chem. Soc. 56, 2119 (1934). (14) Schwartz, 

Johnson, J. Am. Chem. Soc. 53, 1005 (1931). (15) Pool, Harwood, Ralston,./. A?)i. C^hem. Soc. 

59, 178 (1937). (10) Seka, Muller, Monatsh. 57, 101-102 (1931). (17) Brown. Campbell, 

J. Chem. Soc. 1937, 1701. (18) Pollard, AdeLson, Bain, J. Am. Chem. Soc. 56, 1759 (1934). 

(19) Donloavy, J. Am. ChAirn. Soc. 58, 1005 (1931)). (20) Arcdiibald, J. Am. Chem. Soc. 54, 

3180-3181 (1932). 

1:1040 PYRUVIC ACID CH.^.CO.COOH C 3 H 4 O 3 BeU. ni-OOS 

(Pyroracemic acid; 
a-oxopropionic acid) 

B. P. 1(W>° si. dec. Neut. Eq. 88 Df = 1.3668 = 1.4302.5 

M.P. +13.6° 

Sharp odor like acetic acid; mi.se. aq., ale., ether. 

[For prepn. in 50-55% yield l)y litg. tartaric ac. (1:0525) with KHSD 4 see (1).] 

C slywly but spontaneously d(M;ompo.ses (2) even at ord. temp, yielding a-kcto-7-Valero- 
lacione-7“CarboxyIic acid [Beil. XVlll-451j, m.p. 110" [which titrates as a dibasic acid (3)]. 

C, on warming with cone. H 2 S().i, ^delds both CO anil (’;02 — C reduces NILOH / AgNOs 
and Tollcns’ reagt. (T 1,11) — C reduces KMii ()4 (T 1.34) — C 011 treatment with I 2 .KI 
soln. -f aq. NaOH (T 1.81) yields CHI 3 . 

C in ether, treated with ether soln. of 1 mole aniline, yields ppt. of [)yruvic ac. anil, 
CH 3 .C(:N.C(iH 5 ).COOH [Beil. XII-516], which after extraction with CHCI 3 and crystn. 
from hot CoHe has m.p. 127-128" dec. (4). 

C with SOCI 2 gives no corresp. acid chloride hut inst(;ad a complex mixt. contg. AcCl, 
AC 2 O and other products. However, C in dry pyridine, treated with SOCI 2 in dry ether, 
yields a sohi. which reacts with aniline to yield pyruvanilide, m.p. 104° (13). 

(g) Sodium nitroprusside color reaction : C, dislvd. in cone. NH 4 OH, treated with cone, 
aq. soln. of sodium nitroprusside slowly gives characteristic violet-blue color; addn. of 
KOH changes color to dark red; AcOH to blue (5). 

<@ Pyruvic acid phenylhydrazone : from C mixed with 1 mole phenylhydrazine in ether; 

cryst. from ale., m.p. 192° rap. htg. dec. ( 6 ). 

(8> Pyruvic acid j>-mtrophenylhydrazone : m.p. 219-220° (7) [distinguished from methyl- 
glyoxal 7 >-nitroi)heriylhydrazone by soly. in dil. NH4OH (8)]. 

(© Pyruvic acid 2,4-dinitrophenylhydrazone: yel. cryst. from ale., or AcOH; m.p. 218° 
(9) (10); 213° cor. (11) [cf. T 1.14]. [Use in quant, detn. of C (12).] 

Pyruvamide [Beil. I1I-620]: m.p. 124-125° [prepared indirectly], 

Pyruvanilide [Beil. XII-516]: m.p. 104° [prepared indirectly; e.g., by oxidn. of lact- 
anilide (14)]. 

Pyruvic-^-toluldide [Beil. Xn-969]: m.p. 130° [prepared indirectly]. 

1:1940 ( 1 ) Howard, Fraser, Oroanic Syntheses^ (ThU. Vol. I, 462-463 (1932). (2) DeJong, Rec. 
trav. chim, 90, 91 (1901). (3) Wolff, Ann. 317, 8 (1901). (4) Simon, Ann. chim. (7) 9, 463- 

466 (1896). (5) Simon, Compt. rend. 125, 534-636 (1897). (6) Fischer, Ber. 17, 578 (1884); 
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41, 76 (1908). (7) Fernbach, Schoen, Compt. rend. 158, 1720 (1914). (8) Neuberg, Gorr, 

Biochem. Z. 166, 442-443 (1925). (9> Campbell. Analyst 61, 393 (1936). (10) Strain, J. Am. 

Chem. Soc. 57, 760 (1935). 

(11) Allen, J. Am. Chem. Soc. 52, 2958 (1930). (12) Case, Biochem. J. 26, 753-758 (1932). 

(13) Carr6, Jullien, Compt. rend. 202, 1521-1523 (1936). (14) Scudi, J. Am. Chem. Soc. 50, 

1403(1937). 

1:1 043 VINYLACETIC ACID CH2=-CH.CH2.CCX)H C 4 H 6 O 2 BeU. n-407 

(Butene-3-oic acid-1) 

B. P. 169.0-169.3?, ,4 {]) Neut. Eq. 86 Vf’ = 1.0094 <2) nj? = 1.4357 (3) 

M.P. -36° ( 2 ) nf>® = 1.4331 (2) 

Mobile liq. with odor like n-buiyric ac. — Misc. with aq. 

[For prepn. via hydr()l 3 '.sis of allyl cyanide with cone. H 2 SO 4 see (2) (1).] 

C in CS 2 adds Br 2 yielding /y, 7 -dihroino-?t-butyric acid [Beil. 11-295], cryst. from CS 2 , 
m.p. 49-50® ( 2 ) (3). [Use in quant, detn. of C (4).] 

C under specified conditions adds HBr (gas); without solvent, or in presence of aq., 
ether, AcOH (5), or benzoyl peroxide ( 6 ), yields almost exclusively /9-bromo-n-butyric ac. 
[Beil. 11-283], m.p. 17-18°; in toluene or pet. ether (5), or in hexane in atm. of H 2 or pres¬ 
ence of antioxidants ( 6 ) yields almost exclusively 7 -broino-n-butyric acid [Beil. 11-283], 
m.p. 31-32°. 

C on htg. at b.p. for 24 hrs. ( 1 ), or htd. with 5% H 2 S (^4 for a few hrs. (3), or boiled with 
50% H 2 S ()4 for 5 min. (98% yield (7)) isomerizes to crotonic ac. (1:0425) — Although C 
may be recovered unchanged upon acidification of its neutral salts ( 1 ), yet in presence of 
excess alk. C isomerizes to salts of crotonic ac. (1:0425); e.g., C stood 48 hrs. with 10 % 
excess NaOH ( 1 ) or C htd. with 10 equiv. 25% aq. KOH at 100 ° for 10 min. ( 8 ). 

C, htd. with excess aniline 4 hrs. at 180° yields ^-anilino-n-butyranilide [Beil. Xll-558], 
cryst. from ale., m.p. 93° (9) (10) [does not distinguish from crotonic ac. (1:0425), iso- 
crotonic ac. (1:1045), all of which give same product by same treatment; or from acrylic 
ac. (1:1020) which gives jS-anilino-propionanilide, also m.p. 93°, on similar treatment]. 

® Vinylacetamide: m.p. 73° (11) [from allyl cyanide -f H 2 O 2 in acetone, 80% yield, 
m.p. 72-72.5° (12)]. 

® Vinylacetanilide: m.p. 58° (13). 

1:104^ (1) Bruylants, Btdl. soc. chim. Belg. 33, 334-338 (1924). (2) Linstead, Noble, Boorman, 

J, Chem. Soc. 1933, 560-561. (3) Fichter, Sonneborn, Ber. 35, 938-942 (1902). (4) Linstead, 
Noble, J. Chem. Soc. 1934, 617. (5) Booftnan, Linstead, Rydon, ,/. Chem. Soc. 1933, 569, 

572-573. (6) Linstead, Rydon, J. Chem. Soc. 1934, 2002. (7) Boorman, Linstead, J. Chem. 

Soc. 1983, 578. (8) Ref. 4, page 622. (9) Autenrieth, Pretzell, Bcr. 36, 1267-1268 (1903). 
(10) Autenrieth, Ber. 38, 2550-2651 (1905). 

(11) Stoermer, Robert, Ber, 55, 1034 (1922). (12) Murray, Cloke, J. Am, Chem, Soc. 56, 

2751 (1934). (13) Ref. 10, page 2547. 


1; 1045 ISOCROTONIC ACID 

08-Crotonic acid; 
cw-buten-2-oic acid-1) 

B.P. 169° Neut £q. 86 

M.P. 15° 


CHj~C—H C4H6O2 Ben. n -412 

H(XK>-(!!!—H 

- 1.0866 <1) n?? - 1.4466 (1) 


Sharp odor — Sol. in 2.6 pts. aq. 

[For anal, of mixts. of C and crotonic ao. (1:0426) by fractional crystn. of their sodiiun 
salts see (2) (3) (4).] 

C reduces KMn 04 (T 1.34) and adds (T 1.91). 
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C in ether treated with SOCI 2 (8) or PCls <9) yields an ether soln. of isocrotonyl chloride, 
which may be used for prepn. of other derivs. such as amide or anilide; but isocrotonyl 
chloride cannot be distilled without isomerization to crotonyl chloride (8). 

C, htd. with excess aniline 4 hrs. at 180°, yields /8-anilino-n-butyranilide [Beil. XII-558], 
cryst. from ale., m.p. 93° (5) [does not distinguish from crotonic ac. (1:0425), vinylaceuc 
ac. (1:1042), all of which give same product by same treatment; or from acrylic ac. (1:1020) 
which gives jS-anilino-propionanilide also m.p. 93°]. 

® Isomerization to a-(frfliw)-crotonic acid: C (0.5 mole) htd. with I 2 (5 mg.) for 1 hr. 

at 150° yields a-crotonic ac;. (1:0425), m.p. 72° (6). 

® ^Bromophenacyl isocrotonate: m.p. 80.5-81.5° (1) [cf. T 1.391). 

® Isocrotonamide: m.p. 101-102°. 

® Isocrotonanilide: m.p. 101-102° (7). 

1:1045 ( 1 ) von Auwers, Ann. 432, 60-61 (1923). (2) Young, J. Am. Chem. Soc. 54, 2501 (1932). 

(3) Kaiifler, Monattsh. 53/54, 120-121 (1929). (4) Wislicenus, Cent. 1897, II, 259-260, 

(5) Autonrieth. Ber. 38, 2541, 2550-2551 (1905). (6) Mulliken, “Method” I, 74 (1904). 

(7) Ref. 5, pages 2542-2543. (8) Jones, Mason, J. Am. Chem. Soc. 49, 2534 (1927). 

(9) Ref. 5, page 2543. 


1:1050 ISOVALERIC ACID 

(/9-Methyl-n-butyric 
acid; 3-methyl- 
butanoic acid-1) 


CHs 


CH3.CH.CH2.COOH 


C5H10O2 


Beil, n-309 


B.P. 176.60° (1) Neut. Eq. 103 = 0.93633 (1) ng* = 1.4043 

M.P. -30.0° (1) 

C his offensive odor like decayed cheese — C is sol. in 23.6 pts. aq. at 20° (is salted out 
by CaCk); misc. with ale, or ether. [For study of sepn. of C from n-butyric ac. (1:1035) 
by distn. with hydrocarbons see (2).] 

C treated with PCI3 -f- ZnCl2 (79% yield (3)) or 1.5 moles SOCI2 (72% yield (3)) [cf. 
T 1.37], gives isovaleryl chloride, b.p. 119.7766 (4), - 0.9844 (4); nS == 1.41488 (4). 

[Note that use of PCI5 is inadvisable since by-product POCI3 boils at same b.p. as prod.) 

AgA; very dif. sol. aq. [cf. T 1.36] — Aik. salts of C give no ppt. with CaCl 2 soln.; gelat. 
ppt. with ZnS 04 in cold or scales if hot. 


® Duclaux Value: 28.7; 23.1; 16.8 [T 1.38). 

® Analysis of silver salt: %Ag = 51.67 [T 1.36). 

® ^Bromophenacyl isovalerate: m.p. 68.0° {5) [cf. T 1.391]. 

® ^lodophenacyl iso valerate: m.p. 78.8° (5) [cf. T 1.391]. 

® ^Phenylphenacyl isovalerate: m.p. 78° (6); 76° (7) [cf. T 1.391]. [This deriv. 

depresses m.p. of corresp. deriv. of o-methyl-n-butyric ac. (1:1105) (6).] 

® Isovaleramide: m.p. 135° (8); 137° (9). 

® Isovaleranilide: m.p. 109.5° cor. (10); 109-110° (11); 110° (12). 

® Isovalero-^-toluidide: m.p. 106-107° (11). 

® 2 - (Isobutyl)benzimidazole: should be preparable from C htd. with 1 mole o-phenyl- 
enediamine according to (13); so far reported only indirectly; m.p. 186-187° (16). 

® Piperazonium 1,4-di-isovalerate: from C -f 0.5 mole piperazine hexahydrate (67% 
yield); cryst. from acetone; m.p. 139-140° cor.; Neut. Eq. 290.2 (14). 

® 5-Benzylthiuronium isovalerate: m.p. 153° (15). 


1:1950 (1) Timmermans, Hennaut-Roland, J, chim. phys. 29, 654-555 (1932). (2) Axe, 

Bratton, J. Am. Chem. Soc. 59, 1424-1425 (1937). (3) Clark, Bell, Trans. Roy. Soc. Canada 
(3) 27, III, 97-103 (1933). (4) Leimu, Ber. 70, 1049 (1937). (5) Judefind, Reid, J. Am. 

Chem. Soc. 42,1065 (1920). (6) Kogl, Erxleben, Z. physiol. Chem. 227, 71 (1934). (7) Drake, 
Bronitsky, J. Am, Chem. Soc. 52, 3719 (1930). (8) Schmidt, Sachtleben, Ann. 103, 102 
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(1878). (()) Fournier, Bull. soc. chim. (4) 5, 924 (1909). {10) Schwartz, Johnson, J. Am, 

Cheni. Soc. 53, 1065 (1931). 

(11) UndfTwood, Gale, J. Am. Cheni. Soc. 56, 2119 (1934). (12) Crosslcy, Perkin, J. Chem, 

Soc. 73, 16 (1S9S). (13) Scka, Miiller, MoiuiUh. 67, 105 (1931). (14) Pollard, Adelsori, Bain, 

J. Am. Chem. Soc. 66, 1759 (1934). (15) Donleavy, J. Am. Chem. Soc. 68, 1005 (1936). 

(16) Wcidenhagon, Bcr. 69, 2268 (1936). 


1:1055 DIETHYL OXALATE COOC 0 H 5 C 6 H 10 O 4 Beil, n -535 

I 

COOC2H5 

B.P. 185,4“ (1) Neut. Eq. 146 B?" - 1.07846 ( 1 ) njf? = 1.41043 

M.P. -40.6“ (1) Sap. Eq. 73 

Dif. sol. aq.; eas. sol. ether; rnisc. with ale. — C with 0.1 N aq. alk. titrates (slowly) 
like wo/wihasic acid. 

[P^or prepn. from crystn. oxalic acid + ale. (80-83Vo yi^ld ( 2 ); 85% yield (3); 91% 
yield (4)); from anhydrous oxalic acid (80-90% yield (5), 90-95%> yield (4)) see cited 
references; also ((>).] 

® Oxamide formation: C shaken with cone. aq. NIl 4 ()n gives imined, ppt. of oxamide. 
[The m.p. of this product is far too high (417-419" dec.) to use as a real deriv. for 
identification of C.] 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:0130) and oxalic 
ac. (1:0445). 

® Oxalic dlhydrazide : from C -h 2 moles hydrazine hydrate in a little ale.; ndls. from 
hot aq.; m.p. 240" (7). [The half hydrazide, C 2 H 5 ()OC.CO.NH.NH 2 has m.p. 52-53" 
(7).] 

® Ethyl oxamate: from C in 3 vols. ale. treated at 0 ° with 1 mole ale. NH 3 ; Ifts. from 
hot ale., m.p. 114" ( 8 ). 

1:1066 ( 1 ) Tiininermuns, Hcnnaut-Rolaiid, J. chim. phys. 27, 435-430 (1930). (2) Clarke, 

Davis, Organic Syntheses, Coll. Vol. I, 256-258 (1932). (3) Jewel, Butts, J. Am. Chem. Soc. 

63, 3560-3561 (1931). (4) Mite.hovitch, Bull. soc. chim. (5) 4, 1066-1667 (1937). (5) Ken¬ 
yon, Organic Syntheses, Coll. Vol. I, 257-260 (1932). (6) Thielepape, Bcr. 66, 1457-1469 

(1933). (7) Tierie, Rec. trav. chim. 52, 358 (1933). (8) Weddige, ./. prakt. Chem. (2) 16, 196 

(1874). 

1:1060 n-VALERIC ACID CH 3 .(CH 2 ) 8 .COOH C 5 H 10 O 2 Beil. n-;299 

(Pentanoic acid-1) 

B. P. 186.35° (1) Neut. Eq. 102 = 0.93922 (1) n?? = 1.4086 

M.P. -34.5° (1) 

Odor of C and solubility of C and its salts nearly same as for isovaleric ac. (1:1050). 
[For prepn. of C in 72-73% yield from 7 i-butyl MgCI -f- CO 2 see ( 2 ).] [P'or distribution of 
C between water and various immiscible org. solvents including ether see (3).] 

C, treated with PCls (60% yield (4)), or PCI 3 4- ZnCk (75% yield (4)), or 1.6 moles 
SOCI 2 (77% yield (4)) [cf. T 1.37] gives w-valeryl chloride, b.p. 127-128". 

® Duclaux Value : 24.5; 20.6; 17.0 [T 1.38] [dif. from isovaleric ac. (1:1050) but not 
from isobutyric ac. (1:1030)]. 

® Analysis of silver salt: %Ag = 51.67 [T 1.36]. 

® ^iChlorophenacyl n-valerate: m.p. 97.8" (5) [cf, T 1.391]. 

® ^Bromophenacyl n-valerate: m.p. 75.0" (5); 63.6" ( 6 ) [cf. T 1.391]. 

® jp-Iodophenacyl n-valerate; m.p. 81.0" ( 6 ); 78.6" ( 6 ) [cf. T 1.391], 

® ^-Phenylphenacyl n-valerate: m.p. 63.5" (7) [cf. T 1.391]. 
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(B) n-Valeramide: m.p. 106° (8); 105.8° (9). 

<8 n-ValeraniUde: m.p. 63° (8) (10); 62-63° (11); 61--62° (12). 

® n-Valero-^-toluidide: m.p. 74° (8); 72-73° (11) (12). 

® n-Valero-«-naphthalide: m.p. 109-110° (11). 

® 2-(n-Butyl)benzimidazole: from C on htg. with 1 mole o-phenylenediainine at b.p. 
for i hr.; m.p. 155.0 155.5° cor. (13) (d(3|)re.sses m.p. of corresp. deriv. of w-caproic ac. 
(1:1130)]. 

® Piperazonium 1,4-di-n-valerate: from C + 0.5 mole piperazine hexahydrate; 
cryst. from dioxane; m.p. 112.5-113° cor.; Neut. Eq. 290.2 (14) [dif. from isovaleric 
ac. (1:1050) or isobutyric ac. (1:1030)]. [This deriv. depresses m.p. of corresp. deriv. 
of n-caproic ac. (1:1130) (14).] 

1:1060 (1) Timmermans, Hcainaut-Roland, J. r.him. phya. 29, 5.52-5,54 (1032). (2) (Jilman, 

Kirby, Orgardr Syntheses, Coll. VoL I, 3.55 (1032). (3) Archibald, ./. Am. Chem. Soc. 54, 

3180-3181 (1932). (4) CUark, B(‘ll, Trans. Roy. Soc. Canada (3) 27, 111, 97-103 (1933). 

(5) Moses, lioid, J. Am. Ckem. Soc. 54, 2101 (1932). (O) .hid(‘find, Reid, J. Am. Chem. Soc. 

42, 1055 (1920). (7) Drake, Broaitsky, J. Am. Chem. Soc. 52, 3719 (1930). (S) Robertson, 

Chem. Soc. 115, 1220- 1221 (1919). (9) Mitchell, Reid, ./. Am. Chem. Soc. 53, 1881 (1931) 

(10) Schwartz, Johnson, J. Am. Chem. Soc. 53, 1005 (1931). 

(11) Underwood, Gal<‘, J. Am. Chem, Soc. 56, 2119 (1934). (12) Kipping, «/• ('hem. Soc. 

1935, 1140. (13) Pool, Harwood, Ralston, J. Am. (Jhem. Soc. 59, 178 (1937). (14) Pollard, 

Adelsoii, Bain, J. Am. Chem. Soc. 56, 1759 (1934). 


1:1065 METHOXYACETIC ACID CH3O.CH2.COOH CgHeOs BeH. 111-232 

(Glycolic acid methyl ether) 

B-P.-aOS” Neut. Eq. 90 = 1.1768 nf? = 1.41677 

Viscous oily liq.; misc. with aep, ale., ether. 

C, treated with 10% less than 1 mole of SOCI 2 [cf. T 1.37] gives (70% yield (1)) methoxy- 
acetyl chloride, b.p. 99° (1); Df = 1.1871 (7); rijS = 1.41945 (7). 

® Methoxyacetamide: m.p. 96.5-97° (2); 92-94° (3); 92° (4). 

® w-Methoxyacetanilide: from C + phenylisocyanate at 130° or aniline at 150°; 
ndls. from pet. other; m.p. 58° (5). 

® 2-(Methoxymethyl)benzimidazole: from C + 1 mole o-phenylcnedianiine boiled 
2 hrs. with 4 N HCl (50-60% yield); pale yel. pi. from aq. ale.; m.p. 136° (6). 

1:1065 ( 1 ) Rothstein, Bull. soc. chim. (4) 51, 840 (1932). (2) Cocker, Lapworth, Walton, 

J. Chem. Soc. 1930, 454. (3) Dykstra, J. Am. Chew. Soc. 58, 1749 (1936). (4) Gauthier, 

Ann. chim. (8) 16, 307 (1009), (5) Lambling, BvU. soc. chim. (3) 17, 357 (1897). (6) Hughes, 

Lions, J. Proc. Roy. Soc. N.S. Wales 71, 209-222 (1938); Chem. Ahs. 32, 5831 (1938). 
(7) Leirnu, Ber. 70, 1050 (1937). 


1:1070 ETHOXYACETIC ACID C 2 H 6 O.CH 2 .COOH CJSbOs Beil, m-233 

(Glycolic acid ethyl ether) 

B. P. 806-307° Neut, Eq. 104 Cj® = 1.1031 n|?= 1.41937 

[For prepn. in 73-74% yield from chloroacetic ac. + NaOEt see (1); 93% yield see (2).] 

C, with SOCI 2 [cf. T 1.37] gives (73% yield (2)) ethoxyacetyl chloride, b.p. 123-124° (2), 

= 1.1170 {3>, = 1.42039 (3). 

® ^-Chlorophenacyl ethoxyacetate: m.p. 94.4° (4) [cf. T 1.391]. 

® ^-Bromophenacyl ethoxyacetate: m.p. 104.8° (4) [cf, T 1.391]. 
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<3 Eihozyacetamide: m.p. 80-82°. 

® Ethoxy«cet->-toluidide [BeU. XII-960]: pr. from ether, m.p. 32° (formed indirectly). 


18, 43-44 (1933). (2) Rothstein, BuU. soc. chim. 

« Judefind, Reid, J. Am. Chem. Soc. 

TKMp luo4 lOoo (1920)* 


- LEVULINIC ACID CH3.CO.CH2.CH2.COOH CjHA BeiL m-672 

B.P. 245-246° Neut. Eq. 116 

See 1:0406. Genus 3: Division A: Section 1. M,P. 33°. 



ORDER I: SUBORDER I: GENUS 3: ACIDS 
Division B, Liquids 

Section 2: Liquid acids not soluble in 60 parts water 

1:1100 PROPIONIC ANHYDRIDE (CH3.CH2.C0)20 CellnOs Bea.n-242 

B.P. 166** Neut. Eq. 65 = 1.0169 nf? = 1.4038 

M.P. -45** 

Sharp irritating odor — Dif. sol. cold aq. and very slowly deed, by it — For behavior 
on titration, see Generic Test 3, Note 7 (Manual) — [For quant, detn. by titration with 
NaOCHa see (1); via cat. decompn. of oxalic ac. in pyridine (2).] 

® Hydrolysis; Duclaux Value of resultant acid: C, dislvd. in a little dil. alk., acidif. 
with H 2 SO. 1 , distd., yields distillate in which propionic ac. (1:1025) can be identified 
by Duclaux Value (T 1.38); viz., 11.9; 11.7; 11.3. 

® Propion-A-toluidide: from C, htd. with 7 )-toluidine; cryst. from hot ale. or CeHe* 
m.p. 123-124** u.c. 

1:1100 ( 1 ) Smith, Bryant, J. Am. Chem. Soc. 58, 2452-2454 (1936). (2) Hurd, Dull, J. Am. 

Chem. Soc. 54, 2438 (1932). 


1:1105 d,/.2-METHYLBUTANOIC ACID-1 CHg 

(Ethyl-methyl-acetic acid; -i—COOH 

’ i 


CsHioOa 


a-methyl-n-butyric acid) CH 8 .CH 2 - 


Bell. n>-305 


B.P. 176-177° Neut Eq. 102 = 0.938 Hd = 1.4083 

[For prepn. in 76-86% yield from sic-butyl MgCl -h CO 2 see (1) (2)] — Soly. of CaA, in 
aq. reaches max. of 29.9 g. per 100 g. aq. at 36.5**; is less sol. at 100° than at 0** (3). 

C dropped slowly into 2 moles SOCI 2 (cf. T 1.37) yields ethylmethylacetyl chloride, 
b.p. 118.0-118.3°, tii' = 0.9917, nfi* = 1.41464 (4). 


® A^Bromophenacyl a-methyl-n-butyrate: m.p. 55° (5) (6) [cf. T 1.391]. 

® ^-Phenylphenacyl a-methyl-n-butyrate: m.p. 70.6** (7); 7(>“71‘* (8) [cf. T 1.391}. 

[This deriv. does depress m.p. of corresp, deriv. of /3-methyl-?i^valeric ac. (1:1050) {8).] 
® a-Methyl-n-butyramide; m.p. 121° (9); 112° (10); 110.9° (7); 111,4° {15). 

® a-Methyl-n-butyranilide: m.p. 110-111° (11); 108° (12); 105.5-106.6° (13) (14). 

[This deriv. lowers m.p. of corresp. deriv. of isovaleric ac. (1; 1060) (11),] 

® a-Methyl-n-butyro-A-toluidide: m.p. 92.5-93° (13). 


1:1105 (1) Gilman, Kirby, Organic Syntheses, Coll. Vol. I, 353-356 (1932). (2) Bartlett, Stauffer, 
J. Am. Chem. Soc. 57, 2582 (1935). (3) Houston, J. Research Natl. Bur. Standards 17, 55-58 

(1936). (4) Leimu, Ber. 70, 1049 (1937). (5) Murahashi, Chem. Abs. 32, 3755 (1938). 

(6) SjoUema, Dienske, Rec. trav. chim. 52, 230, Note 6 (1933). (7) Drake, Veitch, J. Am. 
Chem. Soc. 57, 2624 (1935). (8) Kogl, Erxleben, Z. physiol. Chem. 227, 70-71 (1934). 
(9) Hopff, et al., Ber. 00, 2249 (1936). (10) Scheuble, L6bl, Monatsh. 25, 1097 (1904). 

(11) Verkade, Rec. trav. chim. 86 , 204 (1916). (12) Schwartz, Johnson, J. Am. Chem. Soc. 

53, 1066 (1931). (13) Underwood, Gale. J. Am. Chem. Soc, 50, 2117 (1934). (14) Ssukne- 
witsoh, Tschilingarjan, Ber. 68, 1216 (1935). (15) Hoffmann, Barbier, Bull. soc. Mm. Belg, 
45, 570 (1936). 
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1:1110 ISOBUTYWC ANHYDRIDE [(CH 3 ) 2 CH.C 0]20 C 8 H 14 O 3 BeU. n-292 

B.P. 182.5® Neut. Eq. 79 - 0.9574 

For behavior on titration, see Generic Test 3, Note 7 (Manual). 

( 8 > Hydrolysis; Duclaux Value of acid: C, dislvd. in a little dil. alk., acidif. with H 2 SO 4 , 
distd., yields distillate in which isobutyric ac. (1:1030) can be identif. by Duclaux 
Value (T 1.38); viz., 25.0; 20.9; 16.0. 

® Isobutyr-/>-toluidide: from C, htd. with p-toluidine; cryst. from aq., m.p. 104-105® 
u.c. 

1:1112 3,3-DIMETHYLBUTANOIC ACID-1 CH 3 CeHigOj Beil, n-337 

(^^'/’-Butylacetic a(‘id; 

/5-dimethyl-/t-butyric acid) 

CII 3 

B.P. 183.0-183.3?39 (1) Neut. Eq. 116 = 0.9134 (1) nf? = 1.4096 (1) 

183.1-18.3.8741 (2) 

M.P. +6-7° (1) 

+5.6° (2) 

[For prepn. in 80-90% yield by NaOBr oxidation of methyl neopentyl ketone (from 
oxidn. of di-isobutylene) see ( 1 ).] 

C with SOCI 2 (cf. T 1.37) gives 93% yield (I) fcr-butylacetyl chloride, b.p. I 29.9740 ( 2 ), 
= 0.9696 (2), ng* = 1.422 (1). 

® A-Phenylphenacyl fer-butylacetate: m.p. 92® (3) [cf. T 1,391). 

® fer-Butylacetamide: from acid chloride -f aq. NH. 1 OH below 10 ° (82% yield (1)) 
pptd. from AcOEt soln. with pet. ether; m.p. 132° ( 1 ) ( 2 ) [mixed m.p. with corresp. 
deriv. of isopropyl-methyl-acetic acid (1:1114) is sharjjly depressed (2)]. 

® /«r-Butylacetanilide: m.p. 131.0° (1); 131.6° (2). 

® fer-Butylacet-p-toluidide: m.p. 134.4° ( 2 ). 

1:1112 ( 1 ) Homeyer, Whitmore, W'allingford, J. Am. Chem. Soc, 55, 4211-4212 (1933). 
(2) Hommelen, BtUl. soc. chim. Belg. 42, 243-250 (1933). (3) Wredc, Rothhaas, Bcr. 67, 

740 (1934). 


CH3- 


-i- 


-CH 2 .COOH 


1:1113 2,2-DIMETHYLBUTANOIC ACID-1 

(Dimethyl-ethyl-acetic acid) 


CH 3 C 6 H 12 O 2 
CH 3 .CH 2 —COOH 


Beil, n-335 


CH 3 

B.P. 187.0® (1) Neut. Eq. 116 Df = 0.9276 ( 1 ) nf? = 1.4145 ( 1 ) 

M.P. -15.0® (1) 

C refluxed 3-4 hrs. with 1.5 pts. SOCb (T 1.37) yields dimethylethylacetyl chloride, 
b.p. 132.1?48, Df = 0.9801 (1). 


® A-Phenylphenacyl dimethyl-ethyl-acetate: cryst. from 60% ale.; m.p. 86 . 6 ® (2) (3) 
[cf. T 1.391]. 

® Dimethyl-ethyl-acetaxnide: from acid chloride + NH 3 gas in dry ether; cryst. from 
pet. ether; m.p. 99.8® (1); 102.7-103,2® ( 6 ); 103® (7). 

® Dimethyl-ethyl-acetanilide: from acid chloride + aniline; m.p. 92® (4); 91.4® (1); 
90-91® (5). 

® Dunethyl-efhyl-acet-A*toluidide: m.p. 83.0-83.5® (5); 83.3® (1). 

® Dimethyl-ethyi-acet-cK-naphthalide: m.p. 137-138® (5). 
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1:1113-1:1117 


1:1113 (1) Hommelen, Bull, aoc. chim. Belg. 43, 243-250 (1933). (2) Drake, Bronitsky, J, Am, 

Chem. Soc. 53, 3719 (1930). (3) Wrede, Rothhaas, Ber. 67, 740 (1934). (4) Schwartz, 

Johnson, J. Am. Chem, Soc. 53, 1065 (1931). (5) Underwood, Gale, J. Am. Chem. Soc. 56, 

2119 (1934). <6) Whitmore, Baedertscher, J. Am. Chem. Soc. 55, 1665 (1933). (7) Whit¬ 

more, Homcycr, J. Am. Chem. Soc. 54, 3437 (1932). 

1:1114 £/,Z-2,3-DIMETHyLBUTANOIC ACID-1 CeHiaOa BeU. S.N. 162 

(Isopropyl-methyl-acetic acid; 
a,/ 8 -diinethyl-n-butyric acid) 


B. P. 191.7° (1> Neut. Eq. 116 Of® = 0.9875 ( 1 ) n?? = 1.4146 ( 1 ) 

M.P. -1.5° (I) 

C, refluxed 3-4 hrs. with 1.5 pts. SOCI 2 (cf. T 1.37) yields isopropyl-mcthyl-acetyl 
chloride, b.p. 136.3?5i; Df - 0.9795 (1). 

(g) j^-Iodophenacyl isopropyl-methyl-acetate: cryst. from 63% ale. or pet. eth.; m.p. 66 ® 
( 2 ) [cf. T 1.391]. 

(g ^Phenylphenacyl isopropyl-methyl-acetate: m.p. 73.5° (3) [cf. T 1.391]. 

(g Isopropyl-methyl-acetamide: m.p. 132° (4); 131° (5); 130.9° (1). 

(g Isopropyl-methyl-acetanilide: m.p. 78.4° ( 1 ). 

<g Isopropyl-methyl-acet-p-toluidide: m.p. 112 . 6 ° { 1 >. 

1:1114 (1) Hommelen, Bull. soc. chim. Helg. 43, 243-250 (1933). (2) Schmidt, Ann. 476, 269 

(1929). (3) Wrede, Rothhaas, Bcr. 67, 740 (1934). (4) Nenitzescu, Chicos, Ber. 68, 1587 

(1935). (5) Rcindel, Kipphan, Ann. 493, 189 (1932). 


CH3 CH3 

CHa.d)—(!)—COOH 
H H 


1:1116 a-ETHYLBUTANOIC ACID-1 C2H5 

(Diethylacetic acid; _ I 

LthyLbutyricadd) CH 3 .CH 2 .C.COOH 

H 


C6H12O2 


Beil, n-333 


B.P. 192.8?54 <1) Neut. Eq. 116 = 0.9239 (1) n|? == 1.4132 (1) 

M.P. -31.8° (1) 

C with SOCI 2 (T 1.37) yields diethylacetyl chloride, b.p. I 38 . 4750 , = 0.9825 ( 1 ). 


(g ^lodophenacyl diethylacetate: Ifts. from 63% ale. or pet. cth.; m.p. 54° (2) [cf. 
T 1.391]. 

(g ^Phenylphenacyl diethylacetate: cryst. from 60% ale.; m.p. 77.5° (3) [cf. T 1.391]. 
(g Diethylacetamide: m.p. 111,8° (1); 112° (4). 

(g DiethylacetanUide: m.p, 127.5° (4); 126.8° (1); 123-124° cor. (5); 121° ( 6 ). 

(g Diethylacet-^-toluidide: m.p. 116.2° (1) 

1:1115 ( 1 ) Hommelen, BuU. soc. chim. BeXg. 43, 243-260 (1933). (2) Schmidt, Ann. 476, 268 
(1929). (3) Wrede, Rothhaas, Bcr. 67, 740 (1934). (4) Tiffeneau, Compt. rend. 364, 592 
(1937). (6) Schwartz, Johnson, J. Am. Chem. Soc. 53, 1065 (1931). (6) Lauer, Stodola, 

J. Am. Chem. Soe. 56, 1218 (1934). 


1:111.7 <f,/-2-METHYLPENTANOIC ACID-1 H C 6 Hi 202 Beil, n-326 

ch,.ch,.chJ.cooh 

H, 

BJ>. 195-196?«0 (1) Neut Eq. 116 = 0.9830 < 2 ) 1.4136 ( 2 ) 

198.0-193.6?48 (2) 

C refluxed 3-4 hra. with 1.6 pts. SOCl, (T 1.37) yields methyl-n-propylacetyl chloride, 
b.p. 140.4?46, = 0.9781 ( 2 ). 
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® ^lodophenacyl methyl-n-propyl-acetate: cryst. from 63% ale. or pet. ether; m.p. 
66 ^ (3) [ef. T 1.391]. 

® ^Phenylphenacyl methyl-n-propyl-acetate: m.p. 64-65° (4); 46° (5) [cf. T 1.391]. 

® Methyl-n-propyl-acetamide: from acid chloride H- NH 3 gas in dry ether; cryst. 
from pet. ether; m.p. 79.6° (2). 

® Methyl-n-propyl-acetanilide: m.p. 95.2° ( 2 ) 92.6° ( 6 ). [For m.p.’s of mixts. with 
diethylacctanilidc see ( 6 ).] 

® Methyl-n-propyl-acet-/>-toluidide: m.p. 80.5° <2). 

1:1117 (l) Oliviir, h*cc. trar. chivi. 55, 1030 (1930). (2) Hommolen, BuU. soc. chim. Belg. 42, 

243 250 (193.3). (3) S<hrni(lt, Ann, 476, 2(»M (1929). (4) Magiiaiii, McElvain, J. Am. Cfiem., 

Soc. 60,819 (1938). (.5) W'ri‘(li‘, liothhaas, Ber. 67, 740 (1934). (O) Lauer, Stodola, J. Am, 

Cheni. Sor. 56, 1218 (1934). 


1:1125 d,/-3-METHYLPENTANOIC ACID-1 CnHi202 BeU. 0-332 

(scc-Hutylacetic acid; CH 3 .CfI 2 .CH.CH 2 .COOH 

/3-methyl-?i-valeric acid) I 

Cil3 

B.P. 197.5° ( 1 ) ( 2 ) Neut. Eq. 116 = 0.9262 (2) nf? = 1.4159 ( 2 ) 

M.P. -41.6° (2) 

[For prepn. in 62-65% yield from diethyl .'?cr-butylmal()riate see (3).] 

C with SOCI 2 (T 1.37) yields 6rc-hutylacetyl chloride, b.p. I 42 . 8749 , = 0.9781 (2). 

® ^Phenylphenacyl sec-butylacetate: m.p. 47° (4) [cf. T 1.391]. 

® sec-Butylacetamide: m.p. 124.9° (2). 

® sec-Butylacetanilide: m.p. 87.0° (2); 88° (5). 

® 5ec-Butylacet-^-toluidide: m.p. 74.8° (2). 

® 2-(/ti-Methylamyl)benzimidazole: from C htd. 8 hrs. at 140-150° with 1 mole 
o-phenylenediamine; m.p. 158-159° (G). 

1:1125 ( 1 ) Olivier, Rec. trav, chim. 55, 10.33 (1936). (2) Homniolen, Bull. soc. chim. Belg. 42, 

243-250 (1933), (3) Vliet, Marvel, Hsueh, Organic Syntheses 11, 76-78 (1931). (4) Wrede, 

Rothhaas, Ber. 67, 740 (1934), (5) Schwartz, Johnson, J. Arn. Chem. Soc. 53, 1065 (1931). 

(6) Seka, Miiller, Monatsh. 57, 185 (1931), 


1:1126 n-BUTYRIC ANHYDRIDE (CH 3 .CH 2 .CH 2 .CO )20 CgH^Oa Beil, n-274 
B.P. 198“ Neut Eq. 79 2)'® = 0.978 

For behavior on titration see Generic TeM 3, Note 7 (Manual). 

® Hydrolysis; Duclaux Value of resultant acid: C, dislvd. in a little dil. alk., acidif. 
with H 2 SO 4 , distd. yields distillate in which n-butyric ac. (1:1035) can be identif. by 
Duclaux Value (T 1.38). 

® n-Butyro-^-toluidide: C, htd. with p-toluidine gives compd., cryst. from dil. ale., 
m.p. 72.5-73.5° u.c. 


1:1127 


4-METHYLPENTANOIC ACID-1 

(laocaproic acid; 
isobutylacetic acid) 


H C 0 H 12 O 2 

CH8.(!:.CH,.CH2.C(X)H 


CHs 


B.P. 199.1“76a (1) [cf. (2)] Neut Eq. 116 2^“ = 0.9995 (1) 

M.P. -33“ (1) 


Ben. n-397 


» 1.4144 (1) 
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C with PClfi (63% yield (3)), or PCh -f ZnCL (68% yield (3)) or 1.5 moles SOCI 2 (82% 
yield (3)) [cf.T 1.37] gives isocaproyl chloride, b.p. 144.2*", I)f^ = 0.9725 (1). 

(g) ^Bromophenacyl isocaproate: in.p. 77.3” <4) [cf. T 1.391]. 

® ^Phenylphenacyl isocaproate: in.p. 70” (5) (6) [cf. T 1.391]. [This deriv. does riot 
depress m.p. of corresp. deriv. of riKiaproic ac. (1:1130) (6).] 

® Isocaproamide: m.p. 120-121” (7) <8); 118.8” (1); 119” {6). 

® Isocaproanilide: m.p. 112.0” (1) {9); 111.5” (10); 110.5” (11) [depresses m.p. of deriv. 

from isovaleric ac. (1:1050) (10)]. 

® Isocapro-/>-toluidide: m.p. 63.0” (1); 61.5-62.5” (11). 

him ( 1 ) HommHen, Bull, soe. r.him, Belg. 42, 243-250 (1933). (2) Lovenc, Allen. J, Biol 

CUwm, 27, 450 (1916). (3) (4ark. Bell. Trans. Roy, Soc. Can. (3) 27, III, 97-103 (1933). 

( 4 ) Powell, ,/. Am. Chem. Soc. 53, 1172 (1931). (5) Drake, Sweeney, J, Am. Chem. Soc. 54, 

2060 (1932). (6) Wrede, Hf)thhaas, Ber. 67, 739-740 (1934). (7) Nc'uitzeseu et ul., Ber. 

71, 2060-2061 (1938). (S) ('urtius, Hainbseh, J. prakt. Chem. (2) 125, 1<)4 (1930). 

(9) Brunner, Farmer, J. Chem. Soc. 1937, 1044. (lo) DragendorfT, Ann, 487, 76 (1931). 

(11) Underwood, Gale, J. Am. Chem. Soc, 56, 2119 (1934). 


1:1130 HEXANOIC ACID CH 3 .(CH 2 ) 4 .COOH C 6 H 12 O 1 ! Beil. 11-321 

(rir.Caproic acid) 

B.P, 20S.35° {!) Neut. Eq. 116 £^* = 0.93568(1) n?? = 1.4163 (1) 

M.P. -3.9° (1) 

Oily liq. of unpleasant odor — Very dif, sol. aq.; volatile with steam. 

[For prepn. in 66% yield by K 2 Cr 207 -h 112804 oxidn. of ?i-hexyl methyl ketone(1:5490) 
see (2); in 75%, yield via diethyl n^butylmalonate see (3).] 

C with PC [5 (62% yield (4)), or PCI 3 + ZnClg (S9%o yield (4)), or 1.5 moles SOCI 2 
(77% yield (4)) [cf. T 1.37] gives n-caproyl chloride, b.p. 152.6”, Df = 0.9754 (5). 

AgA 2 , dif. sol. hot aq. [T 1.36]; CaA 2 .H 20 , Ifts. sol. 37 pts. aq. at 18.5”; ZnA 2 .H 20 , 
crystn. ppt. when C is poured into Zn( 0 .\c )2 soln. ( 6 ) (dif. from /t-butyric (1:1035) and 
isovaleric ac. (1:1050)]; PbA 2 , m.p. 73-74” (7). 

® Duclaux Value: 33; 24; 19 [T 1.38]. 

® ^-Chlorophenacyl n-caproate: m.p. 62.0” ( 8 ) [cf. T 1.391]. 

® ^Bromophenacyl n-caproate: m.p. 72.0” ( 8 ); 71.6” (9) [cf. T 1.391]. 

® ]^-Iodophenacyl n-caproate; m.p. 84.0° ( 8 ); 81.5” (9) [cf. T 1.391]. 

® /»-Phenylphenacyl n-caproate: m.p, 65.0” ( 10 ); 69-70” ( 11 ) [cf. T 1.391]. 

® n-Caproamide: m.p. 101 ” ( 12 ) (5); 100” ( 11 ). 

® n-Caproanilide: m.p. 96” cor. (13); 94-95° (14); 92” (12), 

® n-Capro-^-tolmdide: m.p. 74-75” (14); 73° (12). 

® 2-(n-Amyl)benzimidazole: from C on htg. 8 hrs. at 140-150” with 1 mole o-phenyl- 
enediamine; m.p. 163.0-163.5” cor. (15); 155-156” (16). [Picrate of this deriv., 
m.p. 282” (17).] 

1:1139 ( 1 ) Hommelen, BuU. soc. chim. Belg. 42, 246 (1933). (2) Kao, Chang, Science Repts. 

Nad. Tsing Hua Unit., Ser. A-4, 38 (1937); Chem. Abs. 31, 6189 (1937). (3) Vliet, Marvel, 
Hsueh, Organic Synlhe^es 11, 78 (1931). (4) Clark, Bell, Trans. Roy. Soc. Canada (3) 27, 
III, 97-103 (1933). (5) Simon, Bull. soc. chim. Belg. 38, 56 (1929). (6) Freund, J. prakt. 
Chem. (2) 3, 232 (1871). (7) Neave, Analyst 87, 399 (1912). (s) Moses, Reid, J. Am. Chem. 

Soc. 54, 2101 (1932). (9) Judefind, Reid. J. Am. Chem. Soc. 42, 1065 (1920). (10) Drake, 

Bronitsky, J. Am. Chem. Soc. 52,3718 (1930). 

(11) Wrede, Rothhaas, Ber. 67, 740 (1934). (12) Robertson. J. Chem. Soc. 115, 1220-1221 

(1919), (13) Schwartz, Johnson, J. Am. Chem. Soc. 53, 1065 (1931). (14) Underwood, 
Gale, J. Am. Chem. Soc. 56, 2119 (1934). (16) Pool, Harwood, Ralston, J. Am. Chem. Soc, 
59, 178 (1937). (16) Seka, Miiller, Monatsh. 57, 102 (1931). (17) Brown, Campbell, J. 
Chem, Soc, 1937, 170L 
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1:1133 


2-ETHYLPENTANOIC ACID-l CaHe C 7 H 14 O 2 


(a-Ethyl-ri-valeric acid; 
ethyl-/t-propylacetic acid) 


CH 3 .CH 2 .CH 2 .C.COOH 


Beil, n-344 


B.P. 209° Neut. Eq. 130 


C with PCI 3 (1) or SOCI 2 <2) [cf. T 1.37] yields a-ethyl-n-valeryl chloride, b.p. 158-160° 

( 1 ). 


(g) a-Ethyl-n~valeramide: m.p. 104-105° (3); 102.5-103.5° (1). 

(g) or-Ethyl-n-valeranilide: m.p. 04° (4). 

® o-Ethyl-n-valero-p-bromoanilide: m.p. 148° (4) (2). 

® a-Ethyl n-valero-A'toluidide: m.p. 129° (4). 

® a-Ethyl n-valero-^-anisidide: m.p. 120° (4) (2). 

1:1133 (1) Rasetti, BuU. soc, chim. (3) 33, 687 (1905). (2) Reichstein, Trivelli, Hdv. Chim. Acta 

16, 974 (1933). (3) Sutter, Wijkuiaii, 565, 254 (1933). <4) Reichstein, TrivelJi, Helv. 

Chim. Acta 15. 259 (1932). 


1:1134 2-METHYLHEXANOIC ACID -1 C 7 H 14 O 2 Beil, n-342 

(a-Methyl-«-caproi<; acid; CH3 

n-butyi-inethyl-acctic amd) CH 3 .Cn..(;H..C.'II.,.C.C()()H 

I 

H 

B.P. 209.6® Neut. Eq. 130 

® a-Methyl-n-caproamide: m.p. 70-72.5° (1); 69.2° (3). 

® a-Methyl-;i-caproanilide: m.p. 98° (2). 

® o-Methyl-n-capro-^bromoanilide: m.p. 114° (2). 

® a-Methyl-n-capro-p-toluidide: m.p. 85° (2). 

® a-Methyl-n-capro-p-anisidide: m.p. 103° (2). 

1:1134 (1) Rasetti, Bidl. soc. chim. (3) 3 .' f , 690 (190.5). (2) Reichstein, Trivelli, Helv. Chim. 

Acta 15 , 258-259 (1932). (3) Hofifmanri, Barbier, BuU. hoc. chim. 45 , 570 (1936). 


1:1135 


CITRACONIC ANHYDRIDE 

(Methylmaleic anhydride) 



C6H4O3 


Beil. XVn-440 


O 


B. P. 213-214° 2^5 ^ j ^ 21,3 ^ ^ 

M.P. +7-8° 

[For prepn. in 62-66% yield by rapid distn. of itaconic anhydride (1:0654) or itaconic 
ac.^(l:0515) see (1); also for improvements see (2).] 

C is somewhat volatile with steam, but its volatility so diminishes as eonc. falls that 
large quant, of water are necessary, e.g., 6 liters for 5 g. C [3). [Under these conditions 
itaconic ac. (1:0615) is non-volatile and mesaconic ac. (1:0548) only slightly vol. (3).] 

C, htd. above 160°, gradually decomposes into CO 2 and diethylmaleic anhydride [Beil. 
XVII-451], b.p. 242°; eas. volatile with steam —C htd. with dil. HNOg gives 43-52% 
yield mesaconic ac. (1:0648) (4) (6). 
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1:1135-1:1139 


C, in ether, CeHe, or toluene soln., treated with dry NH3 gas gives ppt. of NH4 salt of 
citraconamidic ac., from whose aq. soln. cone. HCl ppts. the free citraconamidic acid, ndls., 
m.p. 124-125° ( 6 ) — C + aniline in ether yields citraconanilic ac., m.p. 163° ( 6 ), 

® Saponification: Hydrolysis of C with aq. alk. (T 1.51) gives Sap. Eq. 56 and yields 
soln. of salts of citraconic ac. (1:0435). 

1:1135 (1) Shrin(‘r, Ford, Roll, Organic Syntheses 11, 28-29 (1931). (2) van de Straete, BvU* 

soc. chim. Belg. 44, 315 (1935). (3) Liiistead, Mann, J. Chem. Soc. 1931, 727, 734. 

(4) ShriiHT, Ford, Roll, Organic Syntheses 11, 74-75 (1931). (5) Mottorn, Keenan, J. Am, 

Chem. Soc. 53, 2348 (1931). (O) Anschiitz, Ann. 461, 1(53 167 (1928). 

1:1136 4-METHYLHEXANOIC ACID-1 CH3 C7H14O2 Befi. 11-343 

( 7 -Mcthyl- 7 <-caproic acid) I 

CII 3 .CII 2 .C.CH 2 .CH 2 .COOH 

I 

II 

B.P. 317-218?r>i (1) Neut. Eq. 130 D?® = 0.9194 (1) ng* = 1.4311 (1) 

C with PCI 3 yields 7 -methyl-n-caproyl chloride, b.p. I 67 -I 68767 ,= 0.9677 (1). 

® 7 -Methyl-n-caproamide: m.p. 98° (1). 

7 -Methyl-n-caproanilide: m.p. 76. 5° ( 1 ). 

(B) Piperazonium di-( 7 -methyl- 7 i-caproate): m.p. 109°; Neut. Eq. 346 (2). 

1:1136 (1) Dowju'l, W<*(’koriuK, Bull. soc. chim. Belg. 33, 501-502 (1924). (2) Powell, Baldwin, 

J. Am, Chem. Soc. 58, 1872 (193(5). 


1:1137 n-VALERIC ANHYDRIDE [CHg. (CH 2 ) 3 .C 0]20 CioHigOs Beil, n-301 
B.P. 218° (1) (2) Di' = 0.9223 (1) 

Responds to Generic Test 3-B (titration in ale.) — Neut. Eq. in alcohol (T 1.31) 186; 
Sap. Eq. in aq. alk. (T 1.51) 93, yielding soln. coiitg. salt of ri-valeric ac. (1:1060), q.v, 

1:1137 (1) Pifkard, Kenyan, J. Chem. Soc. 161, 1432, Note (1912). (2) Backer, van der Baan, 

Rec. trav. chim, 56, 11(5(5 (1937). 

1:1139 5-VALEROLACTONE CH 2 .CH 2 .CH 2 .CH 2 .C =0 C 5 H 8 O 2 Beil. XVn-235 


B.P. 219-222° (1) tii = 1.0794 <1) ng* = 1.4503 (1) 

B.P. 216-280° (2) = 1.1081 {3) ng* = 1.4568 <3) 

Colorless mobile liq. — M.p. —12.5° (3) — Fairly dif. sol. aq. [not miscible like 7 -butyro- 
or 7 -valerolactonesl; eas. sol. ale., ether — On stdg. at room temp., or more rapidly with 
htg. or cat., C polymerizes to a solid (4) (5) [dif. from 7 -butyro- or -valerolactones]. The 
polymer is not homogeneous (4), but neverthele&s is hydrolyzed by boilg. few hrs. with 
excess iV /10 alk., giving Sap. Eq. of 101.7, calcd. 100 (5). 

Monomeric C responds to Generic Test 3 -A (titration in water); Sap. Eq. in either aq, 
or ale. alk. (T 1.51) gives 100. Boilg. with aq. alk. yields soln. contg. salts of 6 -hydroxy-n- 
valeric acid [Beil. 111-323]. 

Oxidn. with Na 2 Cr 207 + H 2 SO 4 (T 1.72) for 5 hrs. gives glutaric ac., m.p. 97° (1:0440) 

( 6 ). 

® 5-Hy<lroiy-n-valeric hydrazide: C, pptd. with 3 vols. hydrazine hydrate for 2 hrs, at 
120°, gave prod., recrystd. from EtOH—EtOAc, m.p. 105° (1). 
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1:1139 (1) Coffman, J. Am. Cham. Soc. 57 , 19S4 (1935). (2) Marvel, Birkhimer, J.Am,Chem. 

Soc, 51 , 261 (1929). (3) Linstnad, Rydon, J. Chem. Soc. 1933 , 683. {4) Carothers, Dorough, 

Van Natta, J. Am. Chem. Soc. 54 , 761, 769 (1932). (5) Fichter, Beisswcnger, Ber. 36 , 1200 

(1903). (6) Wielund, l^^scher, Ann. 446 , 74 (1926). 

1:1140 HEPTANOIC ACID CH 3 .(CH 2 ) 6 .COOH C 7 H 14 O 2 BeU. n-338 

(Enanthic acid; 
n-heptylic acid; 

?i-heptoic acid) 

B.P. 223.0° (1) Neut. Eq. 130 = 0.91808 (1) nf" = 1.42.34 (2) 

M.P. -7.46° ( 1 ) 

[For prepn. in 76-78% peld by acid KMn 04 oxidn. of 7 i-hcptaldehyde (1:0183) see (3).] 
C witfi PCI 5 (51% yield (4)), or PCI 3 -h ZnCl 2 (80% yield (4)), or with 1.5 moles SOCI 2 
(80%) yield (4)) [cf. T 1.37] gives n-heptanoyl chloride, b.p. 175.2'’ (5). 

HgA 2 ; anhydrous cryst. from MeOH; m.p. 10().5° ( 6 ); BaA-i, anhyd. Ifts. from aq., 
m.p. 240° (7); ZnA 2 , m'.p. 130° [ 8 ); PbA 2 , m.p. 90.5-91.5° (18). 

® Phenacyl n-heptylate : oil; not recommended a.s deriv. (9). 

® j^Chlorophenacyl n-heptylate: m.p. 65.0° (10) [cf. 1' 1.391]. 

® />-Bromophenacyl n-heptylate: m.p. 72.0° ( 10 ) [cf. T 1.391]. 

® ^-lodophenacyl n-heptylate: m.p. 78.8° ( 10 ) (cf. T 1.391]. 

® /^-Phenylphenacyl n-heptylate: m.p. 62° (11) [cf. T 1.391). 

® Enanthamide: m.p. 96° (12); 96.5° (13). 

® EnanthaniUde: m.p, 65° (12); 64° (17); 69° (14). 

® Enanth-/»-toluidide : m.p. 81° (12). 

® 2-(n-Hexyl)benzimidazole: from C + 1 mole o-phenylenediamine htd. at b.p. for 
30 min.; cryst. from ale., m.p, 137.5-138.0° cor. (15); 136-138° (16). [This deriv. 
depresses m.p. of coiTesp. deriv. of ri-caprylic ac. (1:1145) (15).] 

® Fiperazonium 1,4-di-n-heptoate : from C -f 0.5 mole piperazine hexaliydrate (72% 
yield); cryst. from acetone, m.p. 95-96° cor.; Neut. Eq. 318.3 (19). 

1:1140 ( 1 ) Biltcrys, Gissc*leire, Bull. soc. chim. Belg. 44 , 570 (193.')). (2) Kunz, Shulnik, Ind. 

Eng. Chem., Anal. Ed. 8 , 485 (1936). (3) Ruhoff, Organic Syntheses, 16 , 39-40 (1936). 

(4) Clark, Boll, Trans. Roy. Soc. Canada (3) 21. Ill, 97-103 (1933). (5) Doffet, Bull soc. chim. 

Belg. 40 , 391 (1931). (6) Bornwator, Rec. trav. chim. 26 , 413 (1907). (7) Lwow, Ber. 20 , 

1022 (1877). (8) Darapsky, PJngols, J. prakt. Chem. (2) 146 , 238 (1936), (9) Lundqvist, 

J. Am. Chem. Soc. 60 , 2000 (1938). (10) Moses, Reid, J. Am. Cheyn. Soc. 54 , 2101 (1932). 

(11) Drake, Bronitsky, J. Am. Chem, Soc. 52, 3718 (1930). (12) Rob^^rtson, J. Chem. Soc. 

115, 1220-1221 (1919). (13) Mitchell, Reid, J. Am. Chem. Soc. 53, 1881 (1931). 
(14) Schwartz, Johnson, J. Am. Chem. Soc. 53, 1065 (1931). (15) Pool, Harwood, Ralston, 

J, Am. Chem. Soc. 59, 178 (1937). (16) Weidenhagen, Ber. 69, 2268 (1936). (17) Asano, 

Cent. 1922, I, 1227. (18) Neave, Analyst 37, 399 (1912). (19) Pollard, Adelson. Bain. 
J. Am. Chem. Soc. 56, 1759 (1931). 

1:1143 a-ETHYL-n-CAPROIC ACID CsHieOa Beil. S.N. 163 

(2-Ethylhexanoic acid-1, CHs. (CH 2 ) 8 .CH (C 2 H 5 ) .COOH 
7i-butyl-ethyl-acetic acid) 

B.P. 338° (1) Neut. Eq. 144 

With BaCl 2 yields an amorphous barium salt [dif. from n-caprylic ac. (1:1146) whose 
barium salt is crystn.] ( 2 ). 

With PCI 3 yields a-ethyl-n-caproyl cliloride (b.p. 85-90° at 20 ram.) (3) which with 
excess cone. NH 4 OH yields a-ethyl-n-caproamide, cryst. fromlgr., m.p. 101° (2) (4); 103° (6). 

® ^-Phenylphenacyl a-ethyl-n-caproate: m.p. 49.5-60° (4); 53-54° (5). 
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1:1143-1:1155 


1:1143 (1) Levcne, Taylor, J. Biol. Chem. 54 , 364 (1922). (2) Raper, /. Chern. Soc. 91 , 1837 
(1907). (3) Tiffeneau, BuU, soc. chim. (4) 33 , 186 (1923). (4) Weizmanri, Bciripnann, Haskel- 

berg, Chemistry and Ifidustry 56 , 589 (1937). (5) MaRnani, McElvain, /. Am. Chem. Soc. 

60 , 818-819 (1938). 

- CYCLOHEXANECARBOXYLIC ACID CeHu.COOH C 7 H 12 O 2 Beil. IX-7 

B.P. 333° Neut. Eq. 138 

See 1:0575. Genus 3: Division B; Section 2. M.P. 30°. 

1:1145 n-CAPRYLIC ACID CH 3 . (CH 2 ) 6 .COOH C 8 H 16 O 2 Beil, n-347 

(Octanoic acid) 

B.P. 239.3° (1) Neut. Eq. 144 = 0.90884 (!> n?? = 1.4268 

M.P. +16.3° (1) (2) 

C is sol. in abt. 400 pts. aq. at 100° but on cooling seps. out completely — C is eas. sol. 
ale., ether, CeHe. 

C with PCI 5 (64% yield (3)), or PCI 3 + ZnCh (90% yield (3)), or 1.5 moles SOCI 2 (90% 
yield (3)) gives re-octanoyl chloride, b.p. 195.6°, m.p. —6.0° (1). 

AgA 2 , curdy ppt.; CaA 2 .H 2 G, ndls. very dif. sol. cold aq.; ZnA 2 , scales from aq. or ale., 
m.p. 135°; PbA 2 , Ifts. from hot ale., m.p. 83.5-84.5° (4). 

® >-Chlorophenacyl n-caprylate: m.p. 63° (5) [cf. T 1.391]. 

® ^Bromophenacyl n-caprylate: m.p. 67.4° {5>; 65.5° (6) [cf. T 1.391], 

® /Hlodophenacyl n-caprylate: m.p. 79.2° (5) [cf. T 1.391). 

® ^-Phenylphenacyl n-caprylate: m.p. 67° (7) [cf. T 1.391). 

® n-Caprylamide; m.p. 106° (8); 105.5° (1); 105° (9). 

® n>Caprylanilide: m.p. 55° (9); 57° (10). 

® n-Capryl-^-toluidide: m.p. 70° (9). 

® 2-(n-Heptyl)benzimidazole: from C on htg. for 8 hrs. at 140-150° with 1 mole 
o-phenylenediamine; m.p. 144.5-145.0° cor. (11); 139-140° (12). [This deriv. 
depresses m.p. of corresp. deriv. from n-nonylic ac. (1:0560) (11).] 

1:1145 (1) Deflfct. Bull. soc. chim. Belg. 40 , 390-391 (1931). (2) Holde, Gentner, Ber. 58 , 1422 

(1925). (3) Clark, Bell, Trans. Roy. Soc. Canada (3) 27, III, 97-103 (1933). (4) Neave, 

Analyst 37 , 399 (1912). (5) Most^s, Reid, J. Am. Chem. Soc. 54 , 2101 (1932). (6) Judefind, 

Reid, J. Am. Chem. Soc. 42 , 1055 (1920). (7) Drake, Bronitsky, J. Am. Chmi. Soc. 52 , 3718 
(1903). (8) Mitchell, Reid, J. Am. Chem.. Soc. 53 , 1881 (1931). (9) Robertson, J. Chem. 

Soc. 115 , 1220-1221 (1919). (10) Schwartz, Johnson, J. Am. Chem. Soc. 53 , 1066 (1931). 

( 11 ) Pool, Harwood, Ralston, J. Am. Chem. Soc. 59 , 178 (1937). (12) Seka, Mtiller, 

Monatsh. 57 , 102 (1931). 

1:1150 n-CAPROIC ANHYDRIDE [CH3.(CH2)4.C0]20 Ci 2 H 2203 BeU. n-334 

B.P. »46° (254) of = 0.91983 (1) nf? = 1.48971 (1) 

F.p. is —40.6° (1) — Should respond to Generic Test 3-B (titration in alcohol) reacting 
as monobasic ac. Neut, Eq. in alcohol (T 1.51) gives Sap. Eq. of 107 and yields soln. 
contg. only salts of n-caproic ac. (1:1130), q.v. 

1:1156 (1) Simon. Bull. soc. chim. Belg. 38, 56-59 (1929). 


1:1155 CROTONIC ANHYDRIDE (CH3:CH=CH.C0)20 
B.P. 848° = 1.0397 

Not solidified even at —15° — Adds Br 2 . 


CsHioOs Beil.n-411 
nf? = 1.47446 
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Should respond to Generic Test 3-B (titration in alcohol), reacting as monobasic acid. 
Neut. Eq. in alcohol (T 1.31) = 154. Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. of 
72 and yields soln. contg. only siilts of (Totonic ac. (1:0425), q.v. 

- PELARGONIC ACID CHs.fCHjjj.COOH CjHigOj Beil, n-358 

B.P. 253° Neut. Eq. 158 

See 1:0560. Genus 3: Division A: Section 2 . M.P.+12. 

1:1165 n-ENANTmC ANHYDRIDE ICH 3 .(CH 2 ) 6 .C 0 l 20 CuHjeOs Beil, n-340 
(»t-Heptylic anhydride) 

B.P. 858° Df = 0.91745 ( 1 ) n{? = 1.43346 

M.p. +17°; f.p. —12.4° ( 1 ) — Should respond to Generic Test 3-B (titration in ale.) 
reacting as monobasic ac. Neut. Eq. in alcohol (T 1.31) = 242 — Hydrolysis with aq. 
alk. (T 1.51) gives Sap. Eq. of 121 and yields soln. contg. only salt of n-enanthic ac. (1:1140), 
q.v. 

[For use of titration with NaOCHj in quant, detn. see ( 2 ).] 

With cone. NH 4 OH immed. solidified to »-enanthamide, cryst. from hot aq., m.p. 96°. 

1:1165 (1) Deffet, Bull. soc. chim. Belg. 44 , 390 (1931). (2) Smith. Bryant, J. Am. Chm. Soc. 
68 , 2452-2454 (1930). 

- d.f-«*-METHYLHYDROCINNAMIC ACID Ci„Hi 202 Befl. IX-548 

C 6 H 6 .CH 2 .CH (CH 3 ) .COOH 

B.P. 872° Neut. Eq. 164 

See 1:0593. Genus 3; Division A: Section 2 . M.P. 36.5°. 

- UNDECYLENIC ACID CH 2 =CH(CH 2 ) 8 .COOH CUH 20 O 2 Beil, n-458 

B.P. 275° Neut. Eq. 184 

See 1:0570. Genus 3: Division A: Section 2 . M.P. 24.5°. 

- n-UNDECYLIC ACID CH 3 .(CH 2 )».COOH C 11 H 22 O 2 Befl. n-358 

B.P. 280° Neut. Eq. 186 

See 1:0573. Genus 3; Division A: Section 2. M.P. 28.5°. 

1:1175 n-CAPRYLIC ANHYDRIDE [CH 3 .(CH 2 ) 6 .C 0]20 CieHsoOs Beil, n-348 

M.P. -1° ( 1 ) B.P. 880-290° 5 mm. = 0.9065 (1) nJJ ® = 1.4358 (1) 

Prob. responds to Generic Test 3-B (titration in ale.) — Hydrolysis with aq. alk. (T 1.61) 
gives Sap. Eq. 135 and yields soln. contg. salt of w-caprylic acid (1:1146), q.v. 

1:1175 (1) Holde, Centner, Ber. 58 , 1418-1424 (1925). 



CHAPTER VI 

GENUS 4. PHENOLS 

1. Alphabetical Name Index* 


1- Accto-2-naphthol. 1:1459 

2- AcctO“l-naphthol. 1:1515 

AcotylacetoiK'. 1 •* 1700 

2 >*n-AmyIr>h<‘uol. 1:1773 

p-Zer-Amylphwiol. 1:1495 

Benzoylacolono. 1:1450 

o-Benzylphenol. 1:1431 

p-Bcnzyl phenol. 1:1485 

Biacetyl. 1:9500 

2 >“N-ButylpheiK)l. 1:1771 

?>-«ec-Butylpheiiol. 1:1453 

P“/cr-ButyIphenol. 1:1510 

n-Butyl salicylate. 1:1780 

7 i-Caproylrc8orcinol. 1:1443 

(.'arvacTol. 1:1700 

ConiliiTin. 1:1595 

o-Crestjl. 1:1400 

m-Crcsol. 1:1730 

p-Cresol. 1:1410 

o-Cyclohcxylphcnol. 1:1441 

p-CyclohexylphcnoI. 1:1550 

Di Ixjnzoyliiiethanc. 1:1480 

Diethyl acetonedicarVx)xylutc. 1:1773 

2,2'-Dihydroxy biphenyl. 1:1539 

2,4'-Dihydroxybiphenyl. 1:1581 

3,3'-Dihydroxy biphenyl. 1:1541 

3,4-Dihydroxybiphenyl. 1:1576 

4,4'-Dihydroxy biphenyl. 1:1640 

2,2'-Dihydroxy-3,3'-diniethylbi- 

pheiiyl. 1; 1531 

2,2'-Dihydroxy-4,4'-dimethyIbi- 

phenyl. 1:1538 

2,2'-Dihydroxy-5,5'Klimethylbi- 

phenyl. 1:1579 

2,2'-Dihydroxy'r),6'-diniethylbi- 

phenyl. 1:1583 

4,4'-Dihydroxy-2,2'-dimethylbi- 

phonyl. 1! 1533 

4 .4'-Dihydrox3^-3,3'-dimethylbi- 

phenyl. It 1580 

5,5'-Dihydroxy-2,2'-dimethylbi- 
phenyl. It 1633 

1.2- Dihydroxynaphthalcne. 1:1534 

1.3- Dihydroxynaphthalene. It 1544 

1.4- Dihydroxynaphthalene. 1:1593 


l,6“Dihydroxy naphthalene. 1:1630 

1,8-Dihydroxynap hthalene. 1:1573 

2,7-Dihydroxyiiaidith alone. 1:1594 

2.4- Dihydroxy toluene. 1:1531 

2.5- Dihydroxy toluenes. 1:1545 

2.6- Dihydroxy toluene. 1:1536 

3.4- Dihydroxytolucne. 1:1460 

Diniethyldihydrorosorcinol 

(“methone”). 1:0768 

2.4- Dimcthylphonol. 1:1740 

2.5- Diinethylphenr)l. 1:1473 

2.6- Diinothylph(‘iiol. 1:1435 

3.4- Dimethylph(‘nol. 1; 1453 

3.5- Din)ethylphenol. 1:1455 

Di-i8-naphthol. 1:1631 

Durcnol (2,3,5,0-tctrainethyl- 

phenol. 1:1537 

Esculin. 1:1615 

o-Ethoxyphenol. 1:1745 

m-Ethoxypheiiol. 1:1770 

p-Ethoxy phenol. 1; 1461 

Ethyl acctoacetate. 1:1710 

Ethyl acetopyruvate. 1:1743 

Ethyl allylaceU^acetate. 1:1738 

Ethyl bcnzoylacetate. 1:1778 

Ethyl n-butylaeetoaretatc. 1:1840 

Ethyl ethyla(retoacetate. 1:1733 

Ethyl furoylacetat('. 1:1830 

Ethyl o-hydroxy 1 >enzoate. 1:1755 

Ethyl m-hydroxy 1 )enzoato. 1:1471 

Ethyl p-hydroxybenzoate. 1:1534 

Ethyl methyl acctoacetate. 1:1713 

o-Ethyl phenol. 1:1739 

wi-Ethylphcnol. 1; 1744 

p-Ethylphenol. 1:1434 

Ethyl salicylate. 1:1755 

Eugenol (4-allyl-2-methoxyphenol) . 1:1775 

Furoin. 1:1565 

Gallic acid (3,4,5-trihydroxy- 

benzoic acid). 1:0875 

Guaiacol (o-methoxypbenol). 1:1405 

n-Hexylresorcinol. 1:1465 

p-Homosalicylaldehyde. 1:0030 

Hydroquinone. 1:1590 


*For complete alphabetical name index covering all listed names of all numbered compounds in thb book see 
the main alphabetical index. 
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Hydroquinone monobenzyl ether ... 1:1580 

Hydroquinone monoethyl ether .... 1:1461 

Hydroquinone monomothyl ether... 1:1435 

o-Hydroxyacetophenone. 1:1746 

m-Hydroxyacetophenone. 1:1506 

p-Hydroxyacetophenone. 1:1587 

o-Hydroxy benzaldehyde. 1:0205 

m-Hydroxy benzaldehyde. 1:0055 

p-Hy droxy benzaldehyde. 1:0060 

o-Hydroxy benzoic acid. 1:0780 

m-Hydroxy benzoic acid. 1:0825 

p-Hydroxybenzoic acid. 1:0840 

o-Hydroxy benzophenone. 1:1414 

m-Hydroxy benzophenone. 1:1535 

p-Hydroxybenzophenone. 1:1560 

o-Hydroxy benzyl alcohol. 1:1490 

2- Hydroxy biphenyl. 1:1440 

3- Hydroxy biphenyl. 1:1475 

4- Hydroxy biphenyl. 1:1585 

o-Hydroxy diphcnylmethane. 1:1431 

p-Hydroxy diphenylmethane. 1:1485 

Hydroxyhydroquinone. 1:1570 

2-Hydroxy-3-naphthoic a(!id. 1:0850 

p-Hydroxyphenylacetic acid. 1:0500 

Isoamyl salicylate. 1:1790 

p-Isobuty Iphenol. 1:1759 

Isobutyl salicylate. 1:1776 

Isodurenol (2,3,4,6-tetramethyI- 

phenol). 1:1481 

Isoeugenol (2-methoxy-4-propenyl- 

phenol). 1:1785 

Isopropyl salicylate. 1:1763 

Mesitol (2,4,6-trimethylphenol).... 1:1467 

o-Methoxyphenol. 1:1405 

m-Methoxyphenol. 1:1765 

p-MethoxyphenoI. 1:1435 

Methyl acetoacetate. 1:1705 

Methyl benzoylacetate. 1:1810 

Methyl ethylacetoacetate. 1:1718 

Methyl furoylacetate. 1; 1800 

Methyl gallate. 1:1605 

Methyl o-hydroxybenzoate. 1; 1750 

Methyl m-hydroxyl)enzoate. 1:1468 

Methyl p-hydroxybenzoate. 1:1549 

Methyl methylacetoacetate. 1:1708 

Methyl salicylate. 1:1750 

a-Naphthol. 1:1500 

iS-Naphthol. 1:1540 

/3*Naphtbyl salicylate C*betor’)- 1:1505 


Orcinol. 1:1525 

Phenol. 1:1420 

Phenolphthalein. 1:1635 

Phenyl salicylate. 1:1415 

Phloroglueinol. 1:1620 

Phthalide. 1:4920 

n-Propyl salicylate. 1:1774 

Protocatechualdehyde (3,4-dihy¬ 
droxy benzaldehyde) . 1:0073 

Proto<;atechualdehyd(!-3-t^thyl ether 1:0045 

Protocatechuic acid (3,4-dihydroxy- 

bcnzoic ac^id). 1:0545 

Pseudocurnenol (2,4,5-triniethyl- 

phenol). 1:1469 

Py rocatechol. 1:1520 

Pyrocatechol monobenzyl ether.... 1:1830 

Pj^rocatechol monoethyl <*ther. 1:1745 

Pyrogallol. 1:1555 

Ilesoreinol. 1:1530 

Resorcinol monoacetate. 1:1795 

Resorcinol monobenzyl ether. 1:1466 

Resorcinol monoethyl ether. 1:1770 

Resorcinol monomethyl ether. 1:1765 

/3-Resorcylaldeh>’de (2,4-dihydroxy- 

bcnzaldehy d(‘). 1:0065 

/^^-Re8o^cylic acid (2,4-dihydroxy- 

bcnzoic acid). 1:0855 

Salicin. 1:1610 

Salicylaldehydc. 1:0205 

Salicylic acid. 1:0780 

Saligcnin (o-hy droxy benzyl alcohol) 1:1490 

Syringic acid (3,5-dimethoxy-4- 
hy droxy benzoic acid). 1:0830 

Thymol. 1:1430 

p-Toluhy drotpji none. 1; 1545 

Triketohydrindene hydrate. 1:1625 

Vanillin. 1:0050 

Vanillyl alcohol. 1:1533 

un8pm.-o-Xylcnol (3,4-dimethyl- 

phenol). 1:1453 

#l/m.-m-Xylenol (3,6-dimethylphenol) 1:1455 

wTwym.-m-Xylenol (2,4-dimethyl- 

phenol). 1:1740 

i>ic-m-Xylenol (2,6-dimethylpheDol) 1:1425 

p-Xylenol (2,5-dimethyIphenol).... 1:1478 
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PHENOLS 


2 . Chemical Type Index 

(Names used here are not necessarily same as subject index names) 


I. Monohydric Phenols 


A. Alkyl phenols 

Phenol. 1:1420 

o-Cresol. 1:1400 

m-Cresol. 1:1730 

2 >-Cresol. 1:1410 

2.4- Dimethylpheiiol. 1:1740 

2,o-Diinethylphenol. 1:1473 

2,G-DimethyIphenol. 1:1425 

3,4“Di me thy Iphoiiol. 1:1453 

3.5- Dini(?thyIpheiiol. 1:1455 

o-Ethylphenol. 1:1730 

rw-Ethylphenol. 1:1744 

p-Ethylphenol. 1:1424 

2.4.5- Tnniethylphenol. 1:1469 

2.4.6- Triniethylphenol. 1:1467 

2,3,4.b-Tetramethylphenol. 1:1481 

2.3.5.6- TetrHrnethylpheijoi. 1:1537 

^ Carvacrol. 1:1760 

Th>Tnol. 1:1430 

p-n-Butylphcnol. 1:1771 

p-4tcc-Butylphenol. 1:1452 

p-^er-Butylphcnol. 1:1510 

p-Isobutylphenol. 1:1759 

7 >-n-Amylphenol. 1:1773 

p-^cr-Amylphenol. 1:1495 

B. Alkaryl phenols 

ot-N aphthol. 1:1500 

/3-Naphthol. 1:1540 

o-Phenylphenol. 1:1440 

7?2-Phenylphenol. 1:1475 

l>-Phenylphenol. 1; 1585 

e-Cyclohexylphenol. 1:1441 

f>-Cyclohexylphcnol. 1:1550 

o-Ben*ylphcnol. 1:1431 

jo-Benzylphenol. 1: I486 

C. Hydroxy derive, of biphenyl 

2- Hydroxybiphenyl. 1:1440 

3- Hydroxybiphenyl. 1:1475 

4- Hydroxybiphenyl. Is 1585 

o-Cyclohexylphenol. 1:1441 

jp-Cyclohexylphenol. 1:1550 


D. Phenolic alcohols 


o-Hydroxybenzyl alcohol.. 1:1490 

Vanillyl alcohol. 1:1533 

E. Half ethers of dihydric phenols 

El-Methyl ethers 

o-Methoxyphenol. 1:1405 

m-Methoxy phenol. 1:1765 

p-M ethoxy phen ol. 1:1435 

2-Mothoxy-4-allylphenol.. . 1:1775 

2-Methoxy-4-propenyl- 

phenol. 1:1785 

2-M ethoxy-4-formylphenol. 1:0050 
V anilly 1 alcohol. 1:1533 

E 2 -Ethyl ethers 

o-Ethoxyphenol. 1; 1745 

m-Ethoxyphenol. 1:1770 

p-Ethoxyphenol. 1:1461 

2-Ethoxy-4-formylphenol. . 1:0045 

Ea-Benzyl ethers 
Pyrocatechol monobenzyl 

ether. 1:1830 

Resorcinol monobenzyl 

ether. 1:1466 

Hydroquinonc monobenzyl 

ether. 1:1539 

F. Half esters of dihydric phenols 

m-Acetox>'phenol. 1:1795 

G. Phenolic aldehydes 

o-Hydroxybenzaldehyde. . . 1:0205 

w-Hydroxybenzaldehyde. . 1:0055 

p-Hydrobenzaldehy de. 1:0060 

2-Hydroxy-5-methylbenz- 
aldehyde. 1:0030 

4-Hydroxy-3-methoxy- 

benzaldehj'^de. 1:0050 

4-Hydroxy-3-ethoxybenz- 

aldehyde. 1:0045 

H. Phenolic acids 

o-Hydroxybenzoic acid. ... 1:0780 

m-Hydroxybenzoic acid.... 1:0825 

2 >-Hydroxy benzoic acid- 1:0840 

p-Hydroxyphenylacetic 
acid. 1:0500 
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3,5-Di me thoxy-4 -hydroxy- 

benzoic acid. 1:0830 

2-Hydroxy-3-naphthoic 
acid. 1:0850 

I. Esters of phenolic acids 

Methyl o-hydroxy benzoate 

(salicylate). 1:1750 

Ethyl o-hydroxy])onzoate 

(salicylate). 1:1755 

n-Propyl o-hydroxybenzoate 

(salicylate). 1:1774 

Isopropyl o-hydroxy bt'iizo- 

ate (saJicylato). 1:1763 

n -B u ty 1 o-h V drox 3 ’ l.>en 2 oate 

(salicylate). 1:1780 

Isobutyl o-hydroxybenzoate 

(salicylate). 1:1770 

Isoamyl o-hydroxybt^nzoate 

(salicylate). 1:1790 

Phenyl o-hydroxybenzoate 

(salicylate). 1:1415 

/3-Naphthyl o-hydroxy benzo¬ 


ate (salicylate). 1:1505 

Methyl m-hydroxybenzoate 1; 1468 
Ethyl w-hj'droxy benzoate,. 1:1471 

Methyl p-hydroxy benzoate. 1:1549 
Ethyl p-hydroxy benzoate.. 1:1534 

J. Phenolic ketones 

o-Acetylphenol. 1:1746 

m -Acety Iphenol. 1:1506 

p-Acetylphenol. 1:1527 

o-Benzoylphenol. 1:1414 

m-Benzoylphenol. 1:1535 

p-Benzoylphenol. 1:1560 

1 -Aceto-2-naph thol. 1:1459 

2 -Accto-l-naphthol. 1:1515 


II. Dihydric Phenols 

A. Pyrocatechol derivatives 


Pyrocatechol. 1:1520 

3.4- Dihydroxytoluene. 1:1460 

3.4- Dihydroxy biphenyl..., 1:1576 

3.4- Dihydroxy benzaldehyde 1:0073 

B. Resorcinol derivatives 

Kesorcinol. 1:1530 

2.4- Dihy droxytol uene. 1:1521 

2,6-Dihydroxytolueuc..... 1:1536 

3.5- Dihydroxytoluene. 1:1525 

7^-Hexylresorcinol. 1; 1465 

n-Caproylresorcinol. 1:1448 


2,4-Dihydroxy benzaldehyde 1:0065 

C. Hydroquinonc derivatives 


Hydroquin one. 1:1590 

2,5-Dihydroxytoluene. 1:1545 

D. Biphenyl series 

2,2'-Dihydroxybiphenyl... 1; 1529 

2,4'-Dihydroxybiphenyl. . . 1:1581 

3,3'-Dihydroxybiphenyl... 1:1541 

3,4-Dihydroxy biphenyl.... 1:1576 

4,4'-Dihydroxybiphenyl. . . 1:1640 

2,2'-Dihydroxy-3,3'- 

dimethylbiphenyl. 1:1531 

2,2'-Dihydroxy-4,4'- 

dimethylbiphenyl. 1; 1538 

2,2'-Dihydroxy-o, 6'- 

dimetiiyl biphenyl. 1:1579 

2,2'-Dihydroxy-6,6'- 

dimethylbiphenyl. 1:1583 

4,4'-Dihydroxy-2,2'- 

dim ethyl biphenyl. 1:1532 

4,4'-Dihydroxy-3,3'- 

dimethyl biphenyl. 1:1580 

6,5'-Dihydroxy-2,2'- 

dimethy 11 upheny 1. 1:1623 

Bi-/3-naphthol. 1:1621 


E. Dihydroxynaphthalem derive. 

1.2- Dihydroxy naphthalene 1:1524 

1.3- Dihydroxynaphtbaleno 1:1544 

1.4- Dihydrox>'naphthaIeu(} 1:1592 

1.5- Dihy droxynaphthaJene 1:1630 

, l,8-Dihydro\ynaphthah*ne 1:1572 

* 2,7-Dihydroxynaphthalene 1:1594 

Di-/3-naphthol. 1:1621 

F. Phenolic acids 

2.4- Di hy droxy benzoi c acid. 1:0843 

3.4- Dihydroxy benzoic acid. 1:0545 

III. Tbihtdbic Phenols 


1.2.3- Trihydroxybenzene... 1:1555 

1.2.4- Trihydroxyl>enzene... 1:1570 

1,3,6-Trihydroxy benzene... 1:1620 

3.4.5- Trihydroxybenzoic 

acid. 1:0875 

Methyl 3,4,6-trihydroxy- 
benzoate. 1:1605 


IV. Miscellaneous Compounds 
A. Enolic compounds 

Ai-Diketones 


Aoetylacetone. 1:1700 

Benzoylacetone. 1:1450 
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PHENOLS 


Di benzoylmethane. 1:1480 

Dimethyldihydroresorcinol 1:0768 

A 2 -Esters of (i-keio acids 

Methyl acctoacetate. 1:1705 

Ethyl acetoacetato. 1; 1710 

Methyl methylacetoacetatc 1:1708 
Ethyl iricthylacetoacetate.. 1:1712 

Methyl ethylacetoacetate.. 1:1718 

Ethyl ethylacetoacetate.... 1:1723 

Ethyl allylacetoacetate.. .. 1:1738 

Ethyl n-butylacetoacetate . 1:1840 

Methyl bcnzoylacetate.... 1:1810 

Ethyl bcnzoylacetate. 1:1778 


Methyl f uroylacctate. 1:1800 

Ethyl furoylacetate. 1:1820 

Ethyl acetopyruvate. 1:1742 

Diethyl acetonedicarbozy- 
late. 1:1772 

B. Glucosides 

Coniferin. 1:1505 

Esculin. 1:1615 

Salicin. 1:1610 

C. Other compounds 

Furoin. 1:1565 

Phenolphthalein. 1:1635 

Triketohydrindene hydrate 1:1625 

















ORDER I: SUBORDER I: GENUS 4: PHENOLS 
Division A, Solid Phenolic Compounds 


- ETHYL ACETOPYRUVATE C 7 H 10 O 4 

(Ethyl or, 7 -dioxo-w-valerate; CH3.CO.CH2.CO.COOC2H6 

ethyl acetoneoxalate) 

M.P. 18" 

See 1:1742. Genus 4: Phenols. B.P. 213-215°. 


- o-BENZYLPHENOL 

(2-Hydroxy- 
dipheny Imethane) 


OH 


/\-CH2.C6H5 


U 


M.P. 21° B.P. 312° 


C13H12O 


Labile form; spontaneously changes to stable form, rn.p. 54° (J : 1431), 


- ^n-BUTYLPHENOL C^nHieO 

CH8.CHii.CH2.CH2—)>-OH 

M.P. 88 “ 

See 1:1771. Genus 4: Phenols. B.P. 248°. 


- >-n-AMYLPHENOL 

CH3.(CH2)3. 

M.P. 23° 

See 1:1772. Genus 4: Phenols. B.P. 248-253°. 



- 2,4-DIMETHYLPHENOL 

(unsym.-m-Xylenol; 

1,3,4-xylenol; 4-hydroxy-l,3- 
dimethylbenzene) 

M.P. 27° 

See 1:1740. Genus 4: Phenols. 



CsHioO 


-PYROCATECHOL MONOETHYL ETHER CsHkAj 

(o-Ethoxyphenol; guaethol) C 2 HBO.C 6 H 4 .OH 

M.P. 28° 

See 1:1745. Genus 4: Phenols. B.P. 217°. 

206 


Beil. mr747 


Beil. VI-675 


q.v. 

Beil. S.N. 533 


Beil. S.N. 533 


Beil. VI-486 


BeiL VI.77I 
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SOLID PHENOLS 


1 : 1400 - 1:1405 


1:1400 o-CRESOL 

(o-Methylphenol) 

M.P. 30.75° B.P. 190.8° 

Abt. 3% sol. in aq. at 35° — Volatile with steam. [For temp.-compn. curve for system 
e + H 2 O sec (1).] 

C is not dislvd. by 5 pts. NH4OH [dif. from phenol] — With FeCL (T 1.41) C gives VB 
color on mixing, changing in 5 min. to Y, later to turbid brown — C with Br 2 -aq. (2 moles) 
yields 4,6-dibromo-2-inethylphenol, m.p. 56-57°, 

C in 50% ale. mixed with (!onc. soln. of PkOH in 50% ale. yields or.-yel. picrate, C.PkOH, 
ndls., m.p. 88° (89.8° (2)). [Dif. from p-cresol whose picrate is unstable under these con¬ 
ditions and does not ppt.] 

® o-Tolyl ^nitrobenzoate: rn.p. 94°. 

® o-Tolyl 3,6-dimtrobenzoate: pi. from ale., m.p. 138.4° cor. (3) [cf. T 1.47]. [Dis¬ 
tinguishes from /Miresol (1; 1410) but not from guaiacol (1:1405).] 

® o-Tolyl j)-toluenesulfonate: from C + /^-toluenesulfonyl chloride in aq. NaOH or 
in pyridine, ndls., in.i). 54 -55° (4). 

® o-Tolyl ^-nitrobenzyl ether: eryst. from ale., m.p. 89.7° (5) [cf. T 1.44]. 

® o-Tolyl 2,4-<iinitrophenyl ether: faintly yel. pr. from ale., m.p. 90° (6). 

® o-Methylphenoxyacetic acid: erj^st. from aq., m.p. 151-152°; Neut. Eq. 166 (7) 
[cf. T 1.46]. 

® o-Tolyl N-phenylcarbamate: from C + i)henyli8ocyanate in boilg. Igr., cryst. from 
ailc., m.p. 141° (8); 143° (9). 

® o-Tolyl N-a-naphthylcarbamate: cryst. from Igr., m.p. 141-142° (10) [cf. T 1.45], 
[Distinguishes from guaiacol (1:1405) but not from p-cresol (1:1410).] 

® o-Tolyl Af-^xenylcarbamate: m.p. 151° (11). 

® o-Tolyl iV,N-diphenylcarbamate: m.p. 72-73° <12) [cf. T 1.43). 

1:1400 (1) Sedgwick, Spurrcll, Davies. J. Cfiem. Fsoc. 107, 1203 (1915). (2) Kendall, J. Am. 

Chem. Soc. 38, 1319 (1916). (3) Phillips, Keenan, J. Am. Chem. Soc. 53, 1926 (1931). 

(4) Reverdin, Cr^pieux, Ber. 35, 1443 (1902); Bidl. soc. chirn. (3) 37, 745 (1902). (5) Reid, 

J. Am. Chem. Soc. 39, 308 (1917). (6) Bost. Nicholson, J. Am. Chem. Soc. 67, 2369 (1935). 

(7) Koelsch, J. Am. Chem. Soc. 53, 305 (1931). (8) Woehnizen, liec. trav. chim. 37, 267 (1918). 

< 9 ) Fromm, Eckard, Ber. 56, 953 (1923). (10) French, Wirtel, J. Am. Chem. Soc. 48, 1737 

(1926). 

{11) Morgan, Pettet, J. Chem. Soc. 1931, 1125. (12) Herzog, Ber. 40, 1833 (1907). 



CtHsO 


Beil. VI-349 


1:1405 GUAIACOL 

(Pyrooatechol monomethyl 
ether; o-methoxyphenol; 
o-hy droxy anisole) 


a OH C 7 HSO 2 Beil. VI-768 

OCHs 


M.P. 28.8“ ( 1 ) ( 32 ° ( 2 )) B.P. 206“ = 1.1287 = 1.6441 (3 J 

liq. with characteristic agreeable aromat. odor — Sol. in 60 vols. aq. at 16“; eas. sol. 
org. solv. — Volatile with steam. 

C in 1% aq. soln. gives with FeCla (T 1.41) R-OR color slowly fading to yield turbid 
soln.; C in 1% ale, soln. with FeCL (T 1.41) gives G-B very rapidly fading to Y-T 2 — Aik. 
soln. from phthalic anhyd. fusion (T 1.42) has VB-BV color. 

C htd. 2 hrs. at 210 ° with eq. wt. AlCU followed by soln. in dil. HCl and extractn. with 
ether gives (70% yield) pyrocatechol (1:1620) (4) — C htd. with HBr (48%) gives (85- 
87%) pyrocatechol (1:1520) (5). 



1:140^1:1410 


GENUS 4, DIV. A 
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® 4,5|6-Tribromoguaiacol; To 0.31 g. C dislvcl. in 3 ml. ale. is added during 8 min. 
1.5. g. Br 2 dislvd. in 3 ml. ale. The mixt. is heated 20 min. on water !)ath, ale. removed 
by distn., and 1 ml. AeOH added. The resultant s(jlitl is then nujry.std. from 3 ml. 
ale., 5 delding 0.7 g. ndls., m.p. 1U>° u.e. (6). [Evidence (7) indicates that product is 
2-methoxy-4,5, ()-tribromophen ol. ] 

® Guaiacol picrate: C.PkOH. To mixt. of 0.1 g. C in 1 ml. aq. add hot soln. of 0.2 g. 
picric ac. in 5 ml. aq.; shake well, and cool slowly. (3-Y() cryst., m.p. 80-87° sep. 
(8); m.p. 88° (9). [D(X'.s not distinguish from ^/-cresol (1:1400).] 

(g) a-Methox 3 rphenyl benzoate: pr. from aq. ale., m.p. 57° (10). 

® o-Methoxyphenyl ^-nitrobenzoate : m.p. 03°. 

® o-Methoxyphenyl 3,6-dmitrobenzoate: cryst. from ale., m.p. 141.2° cor. (11) [cf. 
T1.47]. 

® o-Methoxyphenyl benzenesulfonate : from C -f benzenesulfonyl chloride + aep alk., 
cryst. from ale., m.p. 51-52° {12). 

® o-Methoxyphenyl ^toluenesulfonate : fromC -f />-tolLieiiosiilfonyl (chloride + dil. aq. 
alk.; ndls. from Igr., m.p. 85° (13). 

® o-Methoxyphenyl /)-nitrobenzyl ether: m.p. 03.0° (14). (Distinguishes from o- or 
y>-cresol.] [Cf. T 1.44.] 

® o-Methox 3 rphenyl 2,4-dinitrophenyl ether: ndls. from ale., m.p. 07° (15). 

® o-Methoxyphenoxyacetic acid: m.p. 11(5°; Neut. Eq. 182 (10) [cf. T 1.40]. 

® o-Methoxyphenyl N-phenylcarbamate: ndls. from ale. or (‘Iher, m.j). 130° (17). 

® o-Methoxyphenyl N-a-naphthylcarbamate : m.p. 118° (18) [cf. T 1.45]. 

1:1405 (l) Carsw<41, J, Am. Pharni. Asaoc. 18, 095-097 (1020). (2) J.'n*gor, Z. nnorg. allgem. 

Chetn. 161, 134 (1917). (3) Puachin, Matavnlj, Z. physik. Ch t‘m. A-158, 203 (1031). (4)liart- 

mann, Gattcrmanii, Bcr. 25, 3532 (1802). (5) CUark(% Taylor, Organic Synthisr.s, Coll. Vol. 1, 

144-147 (1032). (O) Underwood, Baril, Toonc, J. Am. Chem. Soc. 52, 4000 (1030). (7) Zagi- 

rolami, Gazz. chim. iifU. 62, 570-575 (1932). (8) Mulliken “ Method ” I. 01 (11)04). (o) Baril, 

Megrdichiaii, Am. Chem. Soc. 58, 1415 (193()). (10) Briiggemann, ./. praht. Chem. (2) 53, 

254 (189(5). 

(11) Phillips, Keoiian,4m. Chern. Soc. 53.1926 (1931). (12) Boil. XI-.32. (13) Rovordin, 

Cr^pieux, Ber. 34, 2998 (1901); Bull. soc. chim. (3) 25, 1046 (1901). (11) Lyman, Reid, 

J. Am. Chem. Soc. 42, 616 (1920). (15) Bost, Nicholson, ./. Am. Ckmn. Soc. 57, 2369 (1935). 

(16) Koclsch, Am. Chem. Soc. 53, 305 (1931). (17) Morel, Bull. soc. chim. (3) 21, 827 (1899). 

(18) French, Wirtel, J. Am. Chem. Soc. 48, 1738 (1920). 


1:1410 


^CRESOL CH3.C6H4.OH QHs 
(/>-Me thy Ipheriol) 



H 


M.P. 36° B.P. 202.32° (1) 


CtHsO 


Beil. VI-389 


Abt. 2.3% sol. in aq. at 40°. [For temp.-compn. curve for system C + H 2 O, see (2).] 
Volatile with steam. 

C (1% aq. soln.) with FeCU (T 1.41) gives BV-Ti to BV-T 2 color on mixing, later 
becomes turbid — C with Br 2 -aq. (2 moles) yields 2,6-dibromo-4-methylphenol, ndls. from 
pet., m.p. 48-49° (3). [C with a large excess of Br 2 -aq. yields ppt. which after washing 
with NaHSOa soln. yields 2,4,6-tribromophenol, cryst. from 40% ale., m.p. 92.5-93.5 u.c. 

(3).l 


® >-Tolyl benzoate: m.p. 70° (4). 

® ^Tolyl ^nitrobenzoate: m.p. 98°. 

® >-Tolyl 3,5-dinitrobenzoate: cryst. from ale., m.p. 188.6° cor. (5) [cf. T 1.47]. 

® ^Tolyl ^toluenesulfonate; from C + p-toluenesulfonyl chloride in aq. alk» or in 
pyridine, ndls. from ale., m.p. 69-70° (6). 

® >-Tolyl ^-nitrobenzyl ether: cryst. from ale., m.p. 88° (7) [cf. T 1.44], (Does not 
distinguish from o-cresol (1:1400).] 
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SOLID PHENOLS 


1:1410-1:1415 


® ^-Tolyl 2,4-dmitrophenyl ether: faintly yel. flat ndls. from ale., m.p. 93.5° ( 8 ). 

® ^-Methylphenoxyacetic acid: m.p. 135° (4), 134-13fl° (9); Neut. Eq. 166 [cf. T 1.46J. 
® p-Tolyl N-phenylcarbamate: m.p. 115° (10). 

® ^-Tolyl AT-tt-naphthylcarbamate: m.p. 146° (11) [cf. T 1.45J. 

® ^-Tolyl ^-^-xenylcarbamate: m.p. 198° (12). 

® ^-Tolyl ./V,N-diphenylcarbamate: m.p. 93-94° (13) [cf. T 1.43]. 

1:1410 (1) Gil)b, J, Am. Chem. Soc. 49, 839 844 (1927). (2) S<.^dgwick, Spurrell, Davies, J. Chem. 

Soc. 107, 1203 (1915). (3) W(?riier, Bull, soc. chim. (2) 40, 278(1S86). (4) Sherwood, Short, 

J. Chan. Soc. 1938, 101.3. (5) Phillips, Keenan,./. Am. Chan. Soc. 53, 1920 (1931). (6) Rev- 

erdin, Grepienx, Bcr. 35, M44 (1902); Bull. soc. chim. (3) 37, 740 (1902). (7) Reid, J. Am. 
Chvm. Soc. 39, 30S (1917). (S) Rost, Nicholson, J. Am.. Chem. Soc. 57, 2309 (1935). 
(9) Kot'lseh, J. Am. Chan. Soc. 53, 30.5 (1931). (lO) Fromm, Eckard, Ber. 50, 9.53 (192.3). 

(11) Freii(4i, \Virt< l, .A. Am. (^han. Soc. 48, 1730 (1920). (12) Morgan, Pettet,./. ChAim. Soc. 

1931, 112.5. (13) H( r7.0K. Ba. 40. 1833 (1907). 


1:1414 o-HYDROXYBENZOPHENONE O C 13 H 10 O 2 Beil. Vm-155 

(o-Benzoy Iphcnol) 

OH 

M.P. 41° 


o^^-o 


PI. from ale. by addn. of aq. — Insol. aq.; very sol, ale., ether, AcOH, CeHc; spar. sol. 
pet. elh(?r— PkisiJy volatile with steam. 

C dis. readily in aq. alk. giving deep yel. solus.; insol. in aq. Na^jCOs. 

® o-Benzoylphenyl />-nitrobenzyl ether: from C -f cquiv. arnt. p-nitrobenzyl bromide 
iiuacetone, htd. 1 hr. at 1 (K)° with eqniv. amt. aq. NaOH; cryst. from acetone, m.p. 
124-125° (1). 

® o-Hydroxybenzophenone oxime: C form.s two stereoisomeric ketoximes which melt 
at closely adja(;ent temperatures. Both can be detained directly from C b}'' treatment 
with NH 2 OH in alk. At ord. temp, the product is almost pure h-oxime, plates from 
(^eHe + pot. ether, ru.p. 142-143°; in boiling solns. the product is a mixture in which 
the proportion of rnoxime increases with time t)f boiling. The rt-oxime cryst. in 
needles from CgHg -j- pet. ether, m.p. 141-142°. A mixt ure of the h and n forms melts 
115-120°. For directions sec (2). [For dif. in soly. of Cu salts of these stereoisomers 
sc(^ (5).] 

® o-Hydroxybenzophenone phenylhydrazone: m.p. 155° (3); 153.5° (4). 

1:1414 ( 1 ) Blicke, Woinkauff, J. Am. Chem. Soc. 54, 1448 (1932). (2) Kohler, Bruce, J. Am. 

Chem. Soc. 53, 1572-1574 (1931). (3) Cohn, Moruitsh. 17, 108 (1890). (4) Pfeiffer, Loewe, 

J. prakt. Chem. (2) 147, 299 (1936). (5) Blatt, J. Am. Chem. Soc. 61, 214 (1939). 


1:1415 PHENYL SALICYLATE (^OH C 13 H 10 O 3 Bea.X-76 

IJcO.O.CeH. 

M.P. 42° 

Crystallizes in three dif. modifications: stable (ordinary form), m.p. 42.0°; second 
form, m.p. 38.8°; third, obtd. by supercooling liq. C to —20°, m.p. 28.5° (1). 

Odor faintly aromatic — Aim. insol. hot aq. (dif. from phenol): eas. sol. MeOH, ale., or 
ether. 

With FeCla in alcohol gives violet red with FeCls — Distn. of C at ord. pressure yields 
CO 2 , phenol (1:1420), and xanthone (1:7275) (2). 



1:1415-1:1420 GENUS 4, DIV. A 210 

(© Saponification: C on alk. hydrolysis (T 1.51) gives Sap. Eq. of 214 and yields salicylic 
ac. (1:0780) and phenol (1:1420). 

® Phenyl o-acetoxybenzoate (Salol acetate): from C in ice cold dil. alk. by shaking 
with AcsO; pr. from ale., m.p. 99.5° (3). [Salicylic acid itself is not acetylated by this 
procedure.] 

® Phenyl o-benzoxybenzoate (Salol benzoate): from C in cold dil. alk. by shaking with 
BzCl; cryst. from ale., m.p. 80.5-81° (4). 

® Phenyl o-(p-nitrobenzoxy)benzoate (Salol p-nitrobenzoate): m.p. 111° [cf. T 1.47]. 
® Phenyl o-(,p-nitrobenzyloxy)benzoate (Salol 7 >-nitrobenzyl ether): m.p. 87° (5) [cf. 
T1.44], 

® Phenyl salicylate Af-phenylcarbamate : from C + i)hcnylisocyanate in CeHo; m.p. 
111-112° ( 6 ); m.p. 242° (7). 

® Phenyl salicylate N,N-diphenylcarbaniate: m.p. 143-144.5° <7> [cf. T 1.44]. 

1:1415 (l) Tamman, Z, physik. Chem. 29, 71 (1899). (2) HoUeman, Organic Syntheses, Coll. Vol. 

I, 537-5:18 (1932). (3) Chattaway, J, Chem. Soc. 1931, 249(>. (4) Purgotti, Monti, Gazz. 

chim. ital. 34, I, 269 (1904). (5) Lyman, Reid. ,/. Am. Chem. Soc. 42, 017-019 (1920). 

(6) Humnicki, Chem. Abs. 26, 5556 (1932). (7) Herzog, Ber. 40, 1834 (1907). (7) Eckenroth, 

Wolf. Ber. 26. 1406 (189:i). 

1:1420 PHENOL / \-OH Beil. VM10 

(“ Carbolic acid ”) ^ 

M.P. 42° B.P. 183° 

Sol. in 15 pts. aq. at 16°; aim. insol. in Na 2 C 03 soln.; inisc. with ale. or ether — Sol. in 
less than 5 pts. cone. NH 4 OH [dif. from cresols] — Volat. with steam. 

C in 1% aq. soln. gives with FeCla (T 1.41) a violet (V') color, permanent for more than 
15 min. — C htd. with phthalic anhydride (T 1.42) yields phenolphthalein, whose soln. in 
dil. alk. is VR, fading with large excess cone. alk. — With Brraq. C yields ppt. of 2,4,6- 
tribromophenol, which after NaHSOa washing, and recrystn. from 40% ale. melts 92.5- 
93 . 5 ° u.c. [xAIso given by salicylic ac. (1:0780).] [This test sensitive to 1 pt. C in 50,000 
aq. {!).] [Action of I 2 4- Na 2 C 03 on C yields 2,4,6-triiodophenol, ndls. from dil. ale., m.p. 
157°, and is even more delicate (lb] 

C with PkOH yields mol. cpd., C.PkOH, yel. cryst., m.p. 83.1° (2). 

® Picric acid (2,4,6-trinitrophenol) : Pour a soln. of 0.05 g. C in 1 ml. cone. H 2 SO 4 
into a mixt. of 1 ml. each of cone. H 2 SO 4 and cone. HNO 3 . Heat 5-10 min. on aq. 
bath; pour slowly into 10 ml. cold aq.; cool; filter; wash ppt. with cold mixture of 
2 ml. aq. + 0.5 ml. cone. HCl. Crjrst. from boilg. mixt. of 4 ml. aq. -f 1 ml. cone. HCl. 
Filter; wash with dil. HCl as before, and dry at 100°. M.p. 122.5° cor. (3). 

® Phenyl benzoate; from C 4 BzCl 4 aq. NaOH, pr. from ether 4 ale., m.p. 69° (4). 
® Phenyl p-nitrobenzoate; from C 4 p-nitrobenzoyl chloride on htg.; cryst. from 
CeHe, m.p. 127° (5). 

® Phenyl 3,6-dinitrobenzoate: from C 4 3,5-dinitrobenzoyl chloride in pyridine, 
cryst. from ale., m.p. 145.8° cor. ( 6 ) [cf. T 1.47]. 

® Phenyl ^-toluenesnlfonate: from C 4 p-toluenesulfonyl chloride in pyridine; ndls. 
from ale., m.p. 95-96° (7). 

® Phenyl ^nitrobenzyl ether: cryst. from dil. ale., m.p. 91° (8) [cf. T 1.44]. 

® Phenyl 2,4-dinitrophenyl ether: ndls. from ale., m.p. 69° (9). 

® Phenoxyacetic acid; cryst. from aq., m.p. 88-89°; Neut. Eq. 152 {10) [cf. T 1.46]. 

® Phenyl Af-phenylcarbamate: from C 4 phenylisocyanate htd. several hours at 
100° (11) or more readily in presence of a little AICI 3 (12); ndls, from CeHe, m.p. 126°. 
® Phenyl N'-(^nitrophexiyl)carbamate: pale yel. ndls. from ale., m.p. 161° (13). 
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® Phenyl iV-(a-naphthyl)carbamate: cryst. from Igr-, m.p. 132-133° (14) [cf. T 1.45]. 
® Phenyl iV-Q)-xenyl)carbamate: cryst. from ale., Celle or CeHe + pet.; m.p. 173° (15). 
® Phenyl N,N>diphenylcarbamate: m.p. 104-105° (16) [cf. T 1.43]. 

1:1420 (1) Wilkie. ./. Soc. Chem., Ind. 30, 403 (1911). (2) Karil, Hauber, T. Am. Chem. Soc. 53. 

1090 (1931). (3) Mulliken, “ M(‘thod ” I, 108-109 (1904). (4) Garelli, Gorni, Gazz. chim. 

ital. 34, II. 100 (1904). (5) Meijer, Hec. irav. cMm. 53, 394 (1934). (6) Phillips, Keenan, 

J. Am. Chem. Soc. 53, 1920 (1931). (7) Reverdin, Cr6pieux, Ber. 35, 1443 (1902); Bull. soc. 

chim. (3) 27, 745 (1902). (8) Reid, J. Am. Chem. Soc. 39, 300 (1917). (9) Host, Nicholson, 

J. Am. Chem. Soc. 57, 2309 (1935). (lO) Koelsrh, J. Am. Chm.. Soc. 53, 305 (1931). 

(11) Eokenroth, Bir. 18,517, Note (1885). (12) Leuckart,./. prakt. Chem. (2) 41, 318 (1890). 

(13) van Hoogstrateii, Rec. irav. chim. 51, 427 (1932). (14) French, Wirtel, J. Am. Chem. Soc. 

48, 1737 (1920). (15) Morgan, Pottet, J. Chem. Soc. 1931. 1125. (10) Herzog. Ber. 40, 1833 

(1907). 


1:1434 ^-ETHYLPHENOL CaHe—<( ^OH CgHioO BeU, VI-473 

(p-Hydroxyethylbenzene) 

M.P. 47° B.P. 319° == 1.0133 n?? = 1.5339 (supercooled 

li(piid) 

Very si. sol. aq.; raise, ale., ether; si. sol. CeHe, CS 2 — Volatile with steam. FeCls 
(T 1.41) gives deep blue color. 

From its 1 N alk. soln. two vols. of ether at 15° extract 25% C (1). 

[For prepn. (100% yield) by reduction of y)-hydroxyacetoi)heuone (1:1527) with Zn 
HCl see (2).] 

® p-Ethylphenyl benzoate: from C + BzCl -f cold aq. NaOH (cf. T2.26-B); cryst. 

from ale., m.p. 59-60° (3) (4). 

® ^-Ethylphenyl ^-nitrobenzoate: m.p. 86-81° (1). 

® j>-Ethylphenyl 3,6-dinitrobenzoate: m.p. 132-133° (1). 

® ^-Ethylphenoxyacetic acid: m.p. <.)6-97° (5) (4); Neut. Eq. 180 [cf. T 1.46]. 

® ^Ethylphenyl N-phenylcarbamate; m.p. 120° (5) (4). 

® p-Ethylphenyl N-a-naphthylcarbamate: m.p. 128° (6). 

1:1424 ( 1 ) Vavon, Mitchovitch, Bull. soc. chim,. (4) 45, 903 (1029), (2) Glcmmensen, Ber. 47, 

53 (1914). (3) B6hal, Choay, RwW. soc. chim. (3) 11, 209 (1894). (4) Kruber, Schmitt, Ber. 

64, 2272 (1931). (5) Steinkopf, Hopner, J. prakt. Chem. (2) 113, 151, 154 (1926). (6) Wal- 

baum, Rosenthal, J. prakt. Chem. (2), 117, 230 (1927). 


1:1425 2,6-DIMETHYLPHENOL 

vic.-m-Xylenol; 1,3,2- 
xylenol; 2-hydroxy-1,3- 
dimethylbenzene) 

M.P. 49° B.P. 203° (212°) 

Volatile with steam. 

C with Br 2 yields smoothly 3,4,5-tribromo-2,6-dimethylphenol, cryst. from pet. ether, 
m.p. 201° (1) — C with PkOH yields mol. cpd., C.PkOH, or.-yel. cryst., m.p. 56-53° (2). 

® 2,6-Dimethylphenyl 3,6-dinitrobenzoate: tbls. from ale., m.p. 158.8° cor. (3) [cf. 
T 1.47]. 

® 2,6-Dimethylphenoxyacetic acid: ndls. from aq.^ m.p. 139.5°; Neut. Eq. 180 (4). 

® 2,6-Dimethylphenyl iV-phenylcarbamate: from C htd. 1 hr. with slight excess phenyl- 
isocyanate in 3-^ vols. high boil^. (170-200°) pet.; m.p. 133° (4). 


OH CgHioO BeU. VI-485 
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® 2,6-Dimethylphenyl N-a-naphthylcarbamate : from C + equal wt. a-naphthyl- 
isocyanate + trace of triinethylamine in dry ether; cryst. from pet. ether or ale., 
m.p. 176.5^^ {1} [cf. T 1.45]. 

(g) 2,6-Dimethylphenyl iV-^-xenylcarbamate: m.p. 198° (6). 

1:1425 (1) Hurd, Pollack, J. Am. Chem. Soc. 58, 181 (1936). {2)Baril, Hauber, J. Am. Chem. 
Soc. 53, 1090 (1931). (3) Phillips, Keenan, J. Am. Chem. Soc. 53, 1926(1931). (4) Stcin- 

kopf, Hopner, J. prakt. Chem. (2) 113, 150-154 (1926). (5) Morjsun, Pettet, J. Chem. Soc. 

1931,1125. 

1:1430 THYMOL IK) C 10 H 14 O Beil. VI-532 

(3-Hydroxy-/>- \- 

cymenc; 3-methyl- (CH 3 ) 2 CH— y —CH 3 

6 -isopropylphenol) 

M.P. 51.5° B.P. 233.5° 

Strong odor of thyme — PI. from AcOEt, AcOH or acetone; very sol. ale., ether, AcOH, 
CHCI3, Celle — Sol. ill 1200 pts. aq. at 15°, or in 900 pts. at 100 ° — Volatile with steam 
and extd. by ether, both evc'n from alk. soln. 

C with FeCla (T 1.41) gives no color except in cone. ( 1 : 2 ) ah;, soln. when trace of very 
dil. reagt. gives transient green. [I)if. from giiaiaccd (1:1405).] — C fused with phthalic 
anhydride (T 1.42) gives intense Vli-R, dislvg. in dil. NaOH to intense blue B (thymol- 
phthalein). 

(g 2,4,6-Trimtro-m-cresol : Dis. 0.1 g. powd. C in 1 ml. cone. H 2 SO 4 and stir into mixt. 
of 1 ml. each of cone. HXG .3 and cone. H‘ 2 S 04 contd. in small glass evap. dish. Heat 
on aq. bath 3-4 min.; pour into 20 ml. cold aq.; cool, shake, and filter. Wash ppt. 
with 10 ml. aq., and recryst. from boilg. mixt. of 10 ml. aq., and recryst. from boilg. 
mixt, of 10 ml. aq., 4 ml. ale,, and 0.5 ml. cone. HCl. Filter and wash with aq. Dry 
below 100°. M.p. 109-110° u.c. (1). (Under these cond. the isopropyl group is 
eliminated and same prod, results as from m-cresol: cf. (2).] 

® Thjonyl benzoate: m.p. 33° (3). 

(g Thymyl j^-nitrobenzoate: m.f). 70°. 

(g Thymyl 3,6-dinitrobenzoate : cryst. from ale., m.p. 103.2° cor. (4) [cf. T 1.47]. 

(g Thymyl ^-toluenesulfonate : m.p. 71°. 

(g Thymyl ^nitrobenzyl ether: cryst. from 80% ale., m.p. 85.5° (5) [cf, T 1.44]. 

(g Thymyl 2,4-dinitrophenyl ether: ndls. from ale., m.p. 67° (6). 

(g Thymoxyacetic acid: (;ryst. from aq., m.p. 148-149°; Neut. Eq. 208 (7) [cf. T 1.46]. 
[Better yield (75%) by rubbing together 3 g. C, 2.3 g. chloroacetic ac., 3 g. powd. 
NaOH, working up product (8).] [For m.p.-compn. curve with m-cresoxyacetic ac. 
see (9).] 

(g Thymyl Af-phenylcarbamate: from C -f phenylisocyanate htd. in high boilg. j)et., 
m.p. 107° (10>. 

(g Thymyl Ar-a!-naphthylcarbamate : cryst. from Igr., m.p. 160° (11) [cf. T 1.45]. 

(g Thymyl iV-^-xenylcarbamate: cryst. from ale., CeHe, or It. pet., m.p. 194° (12). 

1:1430 (1) Mulliken, “ Method ” I, 92 (1904). (2) Giua, Gazz. chim. ital. 40, II, 158-166 (1919) ; 
Chem. Abs. 14, 1532 (1920). (3) Peratoner. Gazz. chim. ital. 28, I, 215 (1898). (4) Phillips, 

Keenan, J. Am. Chem. Soc. 53, 1926 (1931). (5) Reid, J. Am. Chem. Soc. 39, 307 (1917). 

(6) Bost, Nicholson, J. Am. Chem, Soc. 57, 2369 (1935). (7) Koelsch, ,/. Am, Chem. Soc, 53, 

305 (1931). (8) Steinkopf, Hopner, J. prakt. Chem. (2) 113, 153 (1920). (9) Ono, Imoto. 

J, Soc. Chem. Ind, Japan, Suppl. 39, 215 B (1936). (10) Weehuizen, Rec. trav. chim. 37, 268 
(1918). 

(11) French, Wirtel, J. Am. Chem. Soc. 48, 1738 (1926). (12) Morgan, Pettet, J. Chem. 
Soc. 1031, 1125. 
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1:1431 o-BENZYLPHENOL 

(o-Hy(lr()xycli[)hcnyl- 
meihanc) 

M.P. 54° (52°) B.P. 312° 

Occurs in two dif. crystn. modifications: labile form, m.p. 21-22° and stable form, m.p. 
54° (52°) — The lower melting form changes spontaneously into the higher, and once latter 
is obtd., the lower m.p. form is difficult to obt. (1>. 

C is volatile^ v\’ith steam — C nuiy bci sepd. from 7>-benzylphenol (1:1485) by fact that 
it seps. as a heavy oil on cooling hot Igr. soln. of mixture (2). 

(g) o-Benzylphenyl benzyl ether: from C + benzyl chloride -f NaOEt in ale. for 3 hrs. 
at 100°; cryst. from warm MeOH, m.p. 38° {2), [M.p. corresp. deriv. of y>-benzyl- 

phenol, 49.5°.] 

® o-Benzylphenyl N-phenylcarbamate: ndls. from hot Igr., m.p. 1)7.5-118° (1) (3). 

1:1431 (l) Clai8<‘n, Ann. 442, 230-240 (1925). (2) Short, Stewart, J. Chem. Soc, 1929, 556, 
(3) Short, J. Chem. Soc. 1928, 528. 


OH 


CisHjaO 


Beil. VI-676 


- ^HOMOSALICYLALDEHYDE CHO CgHsO, Befl. Vin-100 

(2-Hydroxy-5-melhyll)enzaldehyde) _ qjj ; 

H3c4^ 

M.p. 56° B.P. 217-218° 

See 1:0030. Genus 1: Aldehydes. 


1:1435 HYDROQUINONE MONOMETHYL ETHER C 7 H 8 O 2 Beil. VI-843 

(/>-Methoxyphenol; />-hydroxyanisole) 

M.P. 56° (1) B,P. 243-244° (1) 

Crystd. from It. pet. has m.p. 50°; after heating to 200° and quickly cooling m.p. is 53°, 
changing in a week or two to 55°. The 50° crystals also change on keeping to m.p. 55° <1>. 

Volatile with steam [dif. and sepri. from hydroquinone dimethyl ether (1:7160)] — C 
reduces AgNOa yielding odor of quinone but does not reduce Fehling’s soln. (T 1.22) — 
Aik. soln. of C does not turn brown in air. 

For prepri. of C from hydrocpiinone by methylation with dimethyl sulfate + alk. see (!) 
(2M3). 

C in CHCI 3 treated with CHCI 3 soln. of PkOH yields picrate, C.PkOH, long flat or.-yel. 
ndls., m.p. 43“44° <4) — C niblnid with Br 2 yields 2,3,6-tribromo-4-methoxyphenol, long 
white ndls. from AcOH, m.p. 145° (5). 

® ^Methoxyphenyl acetate: from C -F AC 2 O + trace cone. H 2 SO 4 ; m.p. 31-32° (6). 
® >-Methoxyphenyl benzoate: from C -F dil. alk. -F BzCl; cryst. from ale. or Igr., 
m.p. 87° (7>. 

® j^-Methoxyphenoxyacetic acid: m.p. 110-112°; Neut. Eq. 182 (8) [cf. T 1.46]. 

1:1435 (l) Robinson, Smith, J. Chem. Soc. 1926, 393-394. (2) Kohn, Steiner, Monatah. 58, 

97 (1931). (3) Kohn, Guttmann, Monatsh. 45, 581-582 (1924). (4) Baril, Megrdichian, 

J. Am. Chem. Soc. 58, 1415 (1930), (5) Kohn, Griin, Monalsh. 45, 665 (1924). (6) Klemenc, 
Monatsh. 35, 90 (1914). (7) Irvine, Smith, /. Chem. Soc. 1927, 76. (8> Koebch, Am. 
Chem. Soc. 53, 305 (1931). 
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1:1440 2-HYDROXYBIPHENYL / V / \ CX 2 H 10 O Beil. VI-672 

(o-Phenylphcnol; o-xenol) ^ ' 

OH 

M.P. 56° B.P. 275° 

67.5° cor. (1) 

With FeCls (T 1.41) gives only brownish red turbidity. 

For detn. of C via react, of alk. soln. with I 2 --KI see ( 2 ). C with C'jHsBr 4- NaOH in 

acetone gives (87% yield) o-xenyl ethyl ether, in.p. 34° (9). 

® o-Xenyl acetate: from C + AcOH -f POCI 3 (3) or from C -f- AC 2 O -f fused NaOAc 
on htg. (4); ndls. from pet. ether, m.p. 62.5“63° (3), 03-(>3.5° (10). 

® o-Xenyl benzoate: from C + BzOH 4 POCI3 in toluene; pr. from MeOH, m.p. 
75-76° (5). 

® o-Xenyl benzenesulfonate: from C 4 Wnzenesulfonyl chloride in pyridine (93% 
yield); ndls. from dil. ale., m.p. 66 - 68 ° ( 6 ). 

® o-Xenyl jft-toluenesulfonate: from C 4 p-toluenesulfonyl chloride in pyridine (100% 
yield); ndls. from dil. ale. or Igr., m.p. 64-66° ( 6 ). 

® 3|5-Dinitro-2-hydroxybiphenyl: C (0.4 g.) dislvd. in AcOH (5 ml.) is treated with 
cone. HNO 3 (2.5 ml.); after initial reaction ceases, mixt. is htd. a few min. at 100 °, 
poured into aq., filtered, and recrystd. from CHCI 3 ; yield 85%, m.p. 203-204° (7) ( 8 ). 

1:1440 (1) Mikeska, Bogert, J. Am. Chem. Soc. 57. 2122 (1935). (2) Emery\ Fuller, Ind. Eng. 

Chem., Anal. Ed. 7, 248 (1935). (3) voii Auwers, Wittig, J. prakt. Chem. (2) 108, 105 (1924). 

(4) Honigschmicl, Momtsh. 22, 569 (1901). (5) Harris, Christiansen, d. Am. Pham. Assoc. 

24, 553-557 (1935). (6) Hazlet, J. A?n. Chem. Soc. 59, 287 (1937). (7) Borsche, Ann. 312, 

226 (1900). (8) Borsche, Seholten, Ber. 50, 602 (1917). (9) Brewster, Putnam, J. Am. Chem. 

Soc. 01, 3084 (1939). (lO) Harris, Pierce, J. Am. Chem. Soc. 62, 2224 (1940). 

1:1441 o-CYCLOHEXYLPHENOL OH C 12 H 16 O Beil. S.N. 534 

(Hexahydro-o-hydroxy- 
bipheiiyl) 

M.P. 56-57° 

Cryst. from Igr. 

® 4yB-Dinitro-2-cyclohexylphenol: from C in 20 pts. CHCI 3 nitrated below 30° with 
3 pts. cone. HNO 3 (93% yield) (1) or from C by nitration in dry EtOAc with fumg. 
HNOa 4 P 2 O 6 (65% yield) (2); cryst. from ale., m.p. 106° (1); 106.5-107.5° (2). 

1:1441 (l) Baroni, Kleinau, Monatah, 08, 257 (1936). (2) Bartlett, Garland, J. Am. Chem. Soc. 

55, 2066-2067 (1933). 



1:1443 n-CAPROYLRESORCINOE 

p,4-Dihydroxy-l-n.caproyl- qh (ch,) 4 .CO. 
benzene) 


MJ>. 56-57° B.P. 343-345° dec. at 760 mm. 

B.P. 217-218° at 14 mm. 


C12H16O3 


Beil. S.N. 775 


White pi. from mixt. of toluene 4 pet. ether — Sol. in ord. org. solvents except pet. 
ether — Crystals turn brown on long exposure to light. 

Sol. in aq. alk., Na^COs, borax — Sol. in cold cone. H 2 SO 4 and pptd. unchanged on 
immediate cUln.; sulfonates on stdg. 
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C with FeCls (T 1.41) gives red color either in aq. or ale. soln. 

C dis. in AcCl with absorption of heat and without evoln. of HCl to give dark red soln. 
which turns yel. on htg. [Dif. from Ti-hexylresorcinol (1:1465) where evoln. of HCl is 
immediate {!).] 

C poured over with 4 pts. cone. HNO 3 gives (52% yield) mononitro deriv.; pi. from ale., 
ra.p. 73“74®. [Dif. from n-hexylresorcinol (1:1465) which is completely destioyed.] ( 1 .) 

C reduced with amalgamated or mossy zinc + HCl gives (76% yield) ?i-hexylresorcinol 
(1:1465) (1). 

(gi 3-Hydroxy-4-n-caproylphenyl ]&-nitrobenzoate : from C + 7 )-nitrobenzoyl chloride -f 
aq. NaOH (56% yield); pale yel. erjist. from ale., m.p. 89-91° (1). 

(g n-Amyl 2,4-dihydroxyphenyl ketoxime: from C -f NH 2 OH.HCI + KOAc in abs. 
ale., (65% yield); cryst. from 50% ale., m.p. 190-191° dec. (1). 

1:1443 (1) Twiss, J. Am. Chem. Soc. 48, 2209-2210 (192G). 


1:1445 ORCINOL (hydrated) 
(S-Mcthylresorcinol; 
3,5-dihydroxytoluene) 


OH C 7 H 10 O 3 



Beil. VI-888 


M.P. 56-58° 

Cryst. from aq., melting range somewhat variable ( 1 ) — Loses aq. on distg. or long 
drying in vac. over H 2 SO 4 — Sec orcinol (anhydrous) (1:1525). 

1:1445 (1) Nevile, Winthor, Ber. 15, 2992 (1882). 


1:1450 BENZOYLACETONE C 0 H 5 .CO.CH 2 .CO.CH 3 C 10 H 10 O 2 Beil. VH-OSO 
(l-Phenylbutandione-1,3; methyl phenacyl ketone) 

M.P. 60-61° B.P. 361° 

Pr. of agreeable but penetrating and persistent odor — Dif. sol. cold aq., eas. sol. ale., 
ether. Eiis. sol. aq. NaOH; dif. sol. aq. Na 2 C 03 ; insol. aq. NaliCOs. 

With FeCL (T 1.41) C gives intense red color [the solid C contains 98% enol form, the 
ale. soln. 94%, probably mainly in form C 6 H 6 .C(OH)==CH.CO.CH 3 (1) (2)]. Ale. or ether 
soln. of C, shaken with aq. soln. of Cu(OAc )2 gives aim. quant, ppt. of Cu(O.CioH 90 ) 2 , 
sol. in CHCI 3 , pale green cryst. from CeHe, m.p. 195-196° (3). [Use in quant, detn. of C 
(8).] — C with 12-KI soln. -h alk. yields CHI 3 (T 1.81). 

C with 1 mole phenylhydrazine in dry ether 2-3 hrs. at room temp, gives benzoylacetone 
phenylhydrazone, m.p. varying acc. to rate of htg. 150-153° (4); but on further htg. or 
treatment with acids ring closure occurs yielding l,5-diphenyl-3-methylpyrazole (4) (5). 

® Hydrolysis: Alk. hydrolysis (T 1.51) yields acetophenone (1:5515) and acetic ac. 

( 1 : 1010 ). 

® ^-(^Nitrophenyl-3(or 6)-methyl-6 (or 8)-phenylpyrazole) : from C by boiling with 
equal wt. p-nitrophenylhydrazine.HCl in aq. ale. for two hrs.; ndls. from MeOH, 
m.p. 100-101° (4) (6). 

® .^-(2,4-Dinitrophenyl-3(or 6)-methyl-6 (or 3)-phenylpyrazole: from C 4- 2,4-dinitro- 
phenylhydrazine in 2 PICl; pale yel. Ifts. from ale., m.p. 151° (7). 

1:1450 (1) Meyer, Ann. 380, 242 (1911). Ber. 45, 2846 (1912). (2) Scheiber, Herold, Ann. 405, 

318 (1914). (3) Wislicenus, Stoeber, Ber. 35, 545 (1902). (4) von Auwers, Stuhlmaim, Ber. 

50, 1053-1054 (1926). (6) Drumm, Proc. Roy. Irish Acad. 40B, 106-108 (1931); Chem. Abs. 

20, 462 (1932). (6) Reilly, Daly, Drumm, Proc. Roy. Irish Acad. 40B, 94-101 (1931); Chem. 

Abs. 20, 452 (1932). (7) Brady, J. Chetn. Soc. 1931, 759. (8) Hieber, Ber. 54, 909 (1921). 



1:1452-1:1455 


GENUS 4, DIV. A 


216 


1:1452 ^ec-BUTYLPHENOL 

CH 3 .CH 2 .CH 

(*)H3 

M.P. 61-63° (1) B,P. 340-348° < 1 ) 


■^5 


C 10 H 14 O Beil. VI-522 


0.9659 (2) = 1.5150 (2) 


Cryst. from Igr. or dil. ale. — Insol. aq.; sol. ale., ether. Volatile with steam. 

With FeCla (T 1.41) gives no coloration — Pract. insol. in 4% aq. NaOH, but sol. in 40% 
KOH or in Claisen soln. (3). 

The acetate and benzoate of C both are oils. 


1:1452 (1) Read, Miller. J. Am. Chem. Soc. 54, 1196 (1932). (2) Croxall, Sowa, Nieuwland. 

J. Org. Chem. 2, 254 (1937). (3) Sprung, Wallis, J. Am. Chem. Soc. 56, 1718 (1934). 


1:1453 8,4-DIMETHYLPHENOL 

(u 7 is 2 /w.-o-Xylenol,* 1,2,4- 
xylenol; 4-hydroxy-l,2- 
dimethylbenzenc) 

M.P. 62.5° B.P. 225° 

[Must not be confused with “ s 7 /w.-xylenol ’’ (3-5-dimethylphenol) (1:1455).] 

Ndls. from aq., rhombic octahedra from ale. 

C with FeCls (T 1.41) gives green color either in aq. or ale. 

C fused with equiv. amt. PkOH yields chrome yel. mol. cpd., C.PkOH, whiidi can be 
recrystd. from ale., m.p. 83.8° (1). 

® 3,4-Dimethylphenyl benzoate: from C -f BzCl -f- dil. aq. alk., m.p. 58.5° (2). 

® 3,4-Dimethylphenyl 3,6-dinitrobenzoate: rods or ndls. from ale., m.p. 181.6° (3) 
[cf. T 1.47). 

® 3,4-Dimethylphenoxyacetic acid: from C -f chloroacetic acid -f 25% NaOH htd. 
2 hrs., ndls. from CgHo, pi. from ale. + acetone, m.p. 162.5° (4); Neut. Eq. 180 [cf. 
T 1.46]. 

® 3,4-Dimethylphenyl N-phenylcarbamate: from C htd. with si. excess of CeHg.N— 
C==0 in high boilg. pet. (b.p. 170-200°) for i hr.; cryst. from dil. ale., m.p. 120 ° ( 5 ). 

® 3,4-Dimethylphenyl N-a-naphthylcarbamate: from C -f- a-naphthylisocyanate -f 
trace of trimethylamine, boiled for a few moments; cryst. from Igr., m.p. 141-142° ( 6 ) 
[cf. T 1.45]. 

® 3,4-Dimethylphenyl iV-(^-xenyl)carbamate: cryst. from ale., CcHo, or CoHe 4- Igr,, 
m.p. 183° (7). 

1:1453 ( 1 ) Baril, Hauber, J. Am. Chem. Soc. 53, 1090 (1931). (2) B6hal, Choay, Bull. aoc. chim. 

(3) 11, 603 (1894). (3) Phillips, Keenan, J. Am. Chem. Soc. 53, 1926 (1931). (4) Gluud, 

Breuer, Cent. 1619, I, 626. (5) Steinkopf, Hopner, J. prakt. Chem. (2) 113, 150-151 (1926). 

(6) French, Wirtel, J. Am. Chem. Soc, 48, 1738 (1926). (7) Morgan, Pettet, J. Chem. Soc, 

1931, 1125. 



CsHioO 


Beil. VI-480 


1:1455 3,5-DIMETHyLPHENOL 

(sym.-m-Xylenol; m- 5 -xylenol; 
5-hydroxy-l , 3 -dimethylben 2 ene) 

M,P. 63.2° ( 1 ) B.P. 220 . 2 ° (1) 

68 ° < 2 ) 



CgHioO 


Beil. VI-492 
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[Must not he confused with wn^/ym.-o-xylenol ” (3,4-diinethylphenol) (1:1453).] 

Ndls. from aq. — Subl. — Volatile with steam — For data -f bibliography see ( 1 ). 

C with FeCla (T 1.41) gives no coloration — C on treatment of aq. (3) or AcOH ( 4 ) soln, 
with 3 moles Br 2 yields 2,4,6-tribromo-3,5-dimethylphcnol, ndls. from CCI 4 , m.p. 166** ( 4 ). 

® 3,6-Dimethylphenyl benzoate: from C 4 - BzCl + dil. aq. alk., m.p. 24° (5). 

® 3,6-Dimethylphenyl 3,6-dinitrobenzoate: from C + 3,5-dinitrobenzoyl chloride in 
pyridine, rods from ale., m.p. 195.4° cor. ( 6 ) [cf. T 1.47]. 

® 3,6-Dimethylphenyl ^-toluenesnlfonate: from C -f 7 >toluenesulfonyl chloride in 
pyridine (87.5% yield) flat ndls. from AcOH, m.p. 83° ( 2 ). 

® 3,5-Dimethylphenoxyacetic acid: from C + alk. + chloroacetic acid; cryst. from aq. 
as monohydrate, m.p. 81° (7); on stdg. over P 2 O 6 in vac. desic. for few days yields 
anhydrous form, m.p. 111° (7); Neut. Eq. 180 [cf. T 1.46]. 

® 3,5-Dimethylphenyl Af-phenylcarbamate: m.p. 148° ( 8 ) (9). 

® 3,5-Dimethylphenyl N-(p-xenyl)carbamate: cryst. from ale., CeHe, or CeHe + Igr., 
m.p. 150° (9). 

1:1455 ( 1 ) Kostcr, Ind.. Eng. Chem. 34, 770-771 (1932). (2) Rowe, Bannister, Seth, Storey, 

J. Sac. Chem. Ind., 49T, 471 (1930). (3) Nolting. Ford. Bcr. 18, 2679 (188.5). (4) Kaiford, 

Sfott, J. Org. Chem. 3, 216 (1937). (5) B6hal, C'hoay, Bull. soc. chim. (3) 11, 603 (1894). 

(6) Phillips, Keenan, J. Am. Chem, Soc. 53, 1926 (1931). (7) Albright, J. Am. Chem. Soc. 

55, 1736 (1933). (s) Carlinfanti, Germain, Rend. Accad. Lined [5] 19, II, 237 (1910). 

( 9 ) Morgan, Pettet, J. Chem. Soc. 1931, 1125. 


1:1459 1.ACETO-2-NAPHTHOL CO.CH 3 Ci2Hio02 Beil. S.N. 751 



M.P. 64° 

Rhomb, pr. from Igr.; ndls. or tbls. (often pale yellow) from gasoline — Volatile with 
steam. 

O readily sol. in aq. alk. or cone. H2SO4 yielding intensely yellow solns. 

C in dil. aq. alk. undergoes autoxidation in air giving definite but complex products; for 
structures see (1). 

® l-Acetyl-2-naphthyl benzoate: from C -f- BzCl in pyridine, colorless pi., m.p. 85-86° 

( 2 ). 

® l-Acetyl-2-naphthoxyacetic acid: from C -f dil. aq. NaOH + chloroacetic acid 
refluxed for 2 hrs.; white Ifts, from CeHe, m.p. 145° (3) [cf. T 1.46]. 

1:1459 (1) Frios, Ehlers, Ber. 56, 1304-1308 (1923). (2) Bhalla, Mahal, Venkataraman, J. 

Chem. Soc. 1935, 870. (3) Fries, Ber. 54, 714 (1921). 

1; 1460 8,4-DIHyDROXYTOLUENE 

(4-Methylp3rrocatechol; 
homopyrocatechol) 

M.P. 65° B.P. 251-352° 

Pr. from CeHe or Ifts. from CeHe -f Igr 
Sublimable. 


CHe C 7 H 8 O 2 BeU. VI-878 



. — Eas. sol. aq.; sol. ale., ether; spar. sol. Igr. ■ 



1:1460-1:1466 
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C in ale. gives with FeCk (T 1.41) a green color, becoming red on addn. of NH 4 OH —C 
as solid is stable in air but alk. soln. turns n>d or brown in air — C reduces AgNOa soln. or 
Fehling’s soln. (T 1 . 22 ) even in cold. 

@ 4-Methylpyrocatechol diacetate: from C -f AC 2 O -f NaOAc htd. 4 hrs. at 140-150®, 
cryst. from ale., m.p. 57-58® (3). 

(g) 4-Methylpyrocatechol dibenzoate: from C htd. with BzGl; m.p. 58® ( 1 ). 

® 3,4-Dihydroxytoluene bis-[N-phenylcarbaniate]: m.p. 166® (2). 

® 3,4-Dihydroxytoluene bis-[(iV-j>-xenyl)carbamate]: from C -f-p-xenylisocyanate in 
pyridine; m.p. 193® (2). 

1:1460 (1) Cousin, A/m. chim. (7) 18, 529 (1898). ( 2 ) Morgan, Pettot, J. Chem, Soc, 1931, 1125. 

(3) Ono, Imoto, Bull. Chem. Soc. Japtm 11, 131 (1936). 

1:1461 HYDROQUINONE MONOETHYL ETHER CsHioOo BeU. VI-843 

(p-Ethoxyphcnol; p-hydroxyphenetole) C 2 H 6 O.C 6 H 4 .OH 

M.P. 66 ® B.P. 247® 

lifts, from aq. — Fairly eas. sol. cold aq.; eas. sol. hot aq., ale., ether. 


1:1465 


n-HEXYLRESORCINOL 

(2,4-Dihydroxy -1 -rt-hexylbenzene; 
** caprokol,” alkorcin ”) 


C 12 H 18 O 2 Beil. S.N. 557 


CH3.(CH2)4.CH2. 



M.P. 67.5-69.0® B.P. 333-335® si. dec. at 760 mm. 

198-300° at 13-14 mm. 


White ndls. from CeHe, pi. from Igr. turning brown on long exposure to light — Dif. sol. 
in aq. (0.05% at 18°) — Sol. ale., ether, CHCI 3 , acetone; spar. sol. pet. ether. 

Sol. in aq. alk., Na 2 C 03 or borax — Sol. in cold coned. H2SO4 and repptd. unchanged on 
immediate diln.; sulfonates on stdg. ( 1 ). 

C in ale. soln. gives with FeCls (T 1.41) greenish yel. color ( 1 ). 

Attempts to prepare from C the benzoate, p-nitrobenzoate, or 3,5-dinitrobenzoate 
derivatives gave only non-crystallizable or tarry products ( 1 ). 

C is Completely destroyed by cone. HNO 3 [dif. from Ti^caproylresorcinol (1:1443)] which 
gives mononitro deriv. (1). 

For detn. of C see ( 2 ). [For survey of color tests differentiating C from resorcinol 
(1:1530) see (3).] 


1:1465 ( 1 ) Twiss, J. Am. Chem. Soc. 48, 2207-2211 (1926). (2) Robbins, Wesson, J. Pharmacol 

43, 335-337 (1931). <3) Revillon, BuU. hoc. chim. biol 16, 305-306 (1934). 


1:1466 RESORCINOL MONOBENZYL ETHER C 13 H 12 O 2 
(Benzyl w-hydroxyphenyl ether) 


BeU. S.N. 554 



M,P. 69.3® (1) B.P. 300® at 5 mm. (1) 

Cryst. from CCI 4 — For prepn. see (1) —Gives faint green color with FeCls (2). 

Sol. in 5% aq. KOH [dif. and sepn. from resorcinol dibenzyl ether, m.p. 73-74®]. 

1:1466 (1) Klarmann, Gatyas, Bhternov, J. Am. Chem. Soc. 58, 3404-3405 (1931). (2) Druey, 
BuU. soc. chim. ( 6 ) 3, 1740 (1935). 
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SOLID PHENOLS 


1:1467-1:1469 


1:1467 MESITOL 

(2,4,6-Trimethylphenol; 
hydroxy mesitylene) 


M.P. 70° B.P. 220° 

Sublimes in ndls. even below m.p. — Eas. volatile with steam — Spar. sol. aq., eas. sol. 
ale., ether — Sol. in caustic alk. but largely extracted from alk. solns. by org. solv.; insol. 
NH4OH or alk. carbonates. 

C gives no color with FeCla (T 1.41) either in aq. or in ale. soln. 

® Mesityl benzoate: from C + BzCl -f- aq. alk. (cf. T 2.26-B); cryst. from pet. ether, 
m.p. 61.5-62.5° (1). 

® Mesitoxyacetic acid: m.p. 139.5° (2); Neut. Eq. 194 [cf. T 1.46]. 

® Mesityl fV-phenylcarbamate : ndls. from Igr., m.p. 141-142° (3). 

1:1467 ( 1 ) von Auwors, Mauss, Ann. 464, 306 Note (1928). (2) Steinkopf, Hopner, J. prakL 

Chem. (2) 113, 154 (1926). (3) Hey, J. Chem. Soc. 1931, 1590. 

1:1468 METHYL m-HYDROXYBENZOATE OgHgOa Beil. X-139 

OCH 3 

M.P. 70° B.P. 280° 

Ndls. from CoHe -h pet. ether. 

® Saponification: C on alk, hydrolysis (T 1.51) gives Sap. Eq. 152 and yields wi-hydroxy- 
benzoic acid (1:0825) and methyl ale. (1:6120). 

® m>Carbomethoxyphenyl fV-phenylcarbamate : from C in dry ether + equiv. phenyl- 
isocyanate, stood 20 hrs. at room temp., cryst. from CgHe, m.p. 115-116° (1). 

1:1468 (1) Michael, Cobb, Ann. 363, 88-89 (1908). 

1:1469 PSEUDOCUMENOL OH C 9 H 12 O Beil. VI.509 

(2,4,5-TrimethyIphenol) 


M.P. 71° B.P. 232° 

Ndls. from aq. — Insol. cold aq.; sol. ale., ether. 

® 5-Pseudocumyl acetate: ndls. from pet. ether, m.p. 34-34.5° (1). 

® s-Pseudocumyl benzoate: from C by warming with BzCl, cryst. from ale., m.p. 63° 

( 2 ). 

® 2,4,5-Trimethylphenozyacetic acid: m.p. 132° (3); Neut. Eq. 194 [cf. T 1.46]. 

® s-Pseudocumyl N-phenylcarbamate: m.p. 110° (4). 

® a-Pseudocumyl JV-^>xenylcarbamate: m.p. 196° (4). 

1:1469 (1) von Auwers, Bundesmann, Wieners, Ann. 447, 183 (1926). ( 2 ) Stohman, Rodatz, 
Herzberg, J, prakL Chem. (2) 36, 8 (1887). (3) Steinkopf, Hopner, J. prakt. Chem. (2) 113, 

154 (1926). (4) Morgan, Pettet, J. Chem. Soc. 1931, 1125. 




OH 


H 3 C 



C 9 H 12 O 


Beil. Vl-518 
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PHTHALIDE H 2 C 8 H 6 O 2 Bea.XVn-SlO 

C 

0 


A 

M.P. 73° (stable form) B.P. 290° cor. 

66° (unstable form) 

See 1:4920. Genus 6: Anhydrides, etc. 

1:1471 ETHYL m-HYDROXYBENZOATE HO C 9 H 10 O 3 BeU. X.139 

<( )>-COOQiH6 

M.P. 73.8° {IJ B.P. 295° (282°) 

Tbls. from aq. or ether, Ifts. from CeHe — Very sol. ale., ether; spar. sol. aq.—C with 
FeCla (T 1.41) gives violet color. 

® Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. of 166 and yields 
iw-hydroxybenzoic acid (1:0825) and ethyl alcohol (1:6130). 

® Ethyl m-acetoxybenzoate : m.p. 35°. (Has been reported only indirectly via actn. 
of ketene on C (2).] 

® Ethyl m~benzoxybenzoate : from C or its K deriv. -h BzCl + AICI 3 ; ndls. from ale., 
m.p. 58° (3). [C cannot he benzoylated by Schotten-Baumann reaction (T 2.25-B) 
because of its rapid hydrolysis with aq. alk. (4).] 

® m>Hydroxybenzamide : from C by shaking with cone. aq. NH 4 OH (5), Ifts. from aq., 
m.p. 170.5° cor. 

1:1471 (1) Kohlrausch, Stockniair, Monatsh. 66, 324 (1935). (2) van Alphon, Rec. trav. c/am. 

44, 839 (1925). (3) Limpricht, Ann. 290, 170 (1896). (4) I^assar-Cohn, Lowenstcin, Ber, 

41, 3364 (1908). (5) Schulcrud, J. prakt. Chern. (2) 22, 290 (1880). 

1:1473 2,6.DIMETHYLPHENOL 

(p-Xylenol; 1,4,2-xylenol; 

2-hydroxy-l ,4-dimethyl- 
benzene) 

M,P. 74.5° B.P. 212° 

Pr. from ale. — Volatile with steam. 

C with FeCls (T 1.41) gives no color with FeCla; only si. sol. in cone. NaOH. 

C fused with equiv. amt. PkOH yields orange mol. cpd., C PkOH, m.p. 81-82° (1). 

® 2,6<-Dimethylphenyl benzoate: from C 4- BzCl -f dil. aq. alk.; m.p. 61° (2). 

® 2,6-Dimethylphenyl ^-nitrobenzoate: m.p. 87°. 

® 2,6-Dimethylphenyl 3»5-dinitrobenzoate: cryst. from ale., m.p. 137.2° cor. (3) [cf. 
T 1.471. 

® 2,6-Dunethylphenozyacetic acid; from C + chloroacetic ac. + 25% NaOH htd. for 
2 hrs. (37.5% yield), ndls. from Igr., m.p. 118° (4) [cf. T 1.46]. 

® 2,6-Dimethylphenyl iV-phenylcarbamate: from C + equiv. CeHs.NrCrO in CeH® 
htd. in s.t. at 100°; cryst. from CeHe, m.p. 160-161° (5). 


OH CsHioO Beil. VI-494 
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SOLID PHENOLS 


1:1473-1:1480 


® 2,6-Dimethylphenyl N-(a-naphthyl)carbamate: from C + a-naphthylisocyanate 
+ trace trimethylaininc boiled for a few moments; cryst. from Igr., m.p. 172-173° (0) 
[cf. T 1.45]. 

® 2p5-Dimethylphenyl N-(^-xenyl)carbamate: cryst. from ale., CJgHe, or CeHe + Igr., 
rn.p. 1(>2° (7). 

1:1473 (l) Baril, Huubi^r, J. Am, Chefn. Soc. 53, 1000 (1931). (2) B6hal, Choay, Bull. soc. chim. 

(3) 11, 603 (1894). <3) Phillips, Keenan, J. Am. Cfwm. Soc. 53, 1926 (1931). (4) Gluud, 

Breuer, Cent. 1919, I, 026. (5) von Auwers, Ber. 32, 19 (1899). (O) French, Wirtel, J. Am. 

Chem. Soc. 48, 1738 (1926). (7) Morgan, Pettot, J. Chern. Soc. 1931, 1125. 


- PROTOCATECHUALDEHYDE 3-ETHYL ETHER CgHioOs Bea.Vm-256 

(‘‘ Bourbonal “ Ethylvanillin CHO 

QoCjHs 

OH 

M.P. 77° 

See 1:0045. Genus 1: Aldehydes. 


1:1475 


3-HYDROXYBIPHENYL 

(m-Phenylphenol; 
m-xenol) 


OH 

c:>c5 


M.P: 78° B.P. > 300° 


C 12 H 10 O BeU. VI-673 


Ndls. from aq. or pet. ether — Spar. sol. even in hot aq.; volatile with steam — Sol. ale., 
C'eHe, ether, CHCL, AcOH — Sol, in aq, alk. and warm alkali carbonate solns. 

With FeCls (T 1.41) aq. soln. gives no color. 

® m-Xenyl benzoate: from C + BzCl -f aq. alk., cryst. from ale., m.p. 60-61° (1) 
m.p. 57-58° (2). 

® m-Xenyl, 2,4-dinitrophenyl ether: from C + 2,4-dinitrochlorobenzene -f- KOH 4* 
pyridine (90% yield), m.p. 100° (3). 

® m-Xenyl 2,4,6-trinitrophenyl ether (m-xenyl picryl ether): from C + picryl chloride 
4- KOH (92% yield), m.p. 143° (3). 

1:1475 (l) Errcra, La Spada, Gazz. chim. Hal. 35, II, 553 (1905). (2) Harris, Christiansen, 

J. Am. Phami. Assoc. 24, 553-557 (1935). (3) Colbert, Meigs, Jenkins, J. Am. Chem. Soc. 

59, 1123-1124 (1937). 


1:1480 DIBENZOYLMETHANE C 15 H 12 O 2 Beil. Vn.769 

(w-Benzoylacetophenone, phenyl phenacyl ketone, /9-hydroxychalcone) 

)>—co.CHg.co—)>— c=c;h.co<^ ^ 

(')H 

M.P. 78° 

C exists in 4 isomeric forms (1) (2) (3), the common one m.p. 77-78° — Cryst. from ale., 
MeOH, ether or pet. ether almost always in tbls.; rarely in pr. — Slow recrystn. from ale. 
gave large prisma, m.p. 78°; rapid crystn. from more coned, solns. gave ndls., m.p. 71° (4); 
latter changes over to the 78° form on standing overnight {5>. 
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Solid C is aim. entirely in enol form { 6 ) (7) { 8 ) — Very eas. sol. in aq. NaOH but insol. in 
aq. Na 2 C 03 — C in ale. gives with FeCls (T1.41) intense red-violet color — C in ether 
soln, shaken w'ith satd. aq. Cu(()Ae )2 yields quant. Cu( 0 ("if>Hn )2 (0), green ndls. from 
CeHe, m.p. 325° dee. ( 1 ()>; from this eopper salt of the enol C can be reeovered by acidifica¬ 
tion and ether extn. (5). 

[For prepn. of C from benzalacetophenone dibromide + NaOMe (74-81% yield) see (5).) 


^ Alkali cleavage: C boiled with 50% aq. KOH yields in distillate acetophenone 
(1:5515) and in residual liq., salt of benzoic acid (1:0715) (11) (13). 

|) Dibenzoyl-dibromo-methane: from C + 2 moles Br 2 in 93% yield; pr. from ether, 
m.p. 94-95° (12) (13). [With 1 mole Br 2 in CHClg or CS 2 C yields dibenzoyl mono- 
bromomethane, m.p. 92-93° (12).] 

HC-C—CeHft 

I' 

3 , 6 -Diphenylisoxazole [Boil. XXVII-77]: CeHg—C N from C with NH 2 OH. 

HCl in boilg. ale., tbls. from ale., m.p. 140.5-141° (14). [With free NH 2 OH (not 
hydrochloride) 75% yield of a true monoxime, m.p. 165°, can be obtd. (14).] 

H C-C —C 6 H 5 


1,3,5-Triphenylpyrazole [Beil. XXIII.2541: 


CeHs- 


4 .1, 




from C -f phenyl- 




!6H5 


hydrazine in AcOH in aim. 100% yield on stdg. 2 days at room temp. (15), or from 
C + phenylhydrazine on warming in ale. (16), cryst. m.p. 137° (13). 


1:1480 (1) Dufraisse, Gillett, Ann. chim. (10) 6, 311 (1920). (2) Weygand, Ber. 60, 2428-2432 

(1927). (3) Weygand, Bauer, Hennig, Ber. 63, 562-573 (1929). (4) Morton, Hassan, 

Calloway, J. Chem. Soc. 1934, 891. (5) Allen, Abell, Normington, Organic Syntheses, Coll. 

Vol. I, 199-201 (1932). (6) Meyer, Ann. 380, 242 (1911). (7) Meyer, Ber. 45, 2846, 2859 

(1912), (8) Scheiber, Herold, Ann. 406, 323 (1914). (9) Wislicenus, Ann. 308, 231 (1898). 

(10) Andr6, Ann. chim. (8) 39, 582 (1913). 

(11) Ref. 9, page 246. (12) Ref. 9, pages 247-248. (13) Magnani, McElvain, J. Am. 

Chem. Soc. 60, 818 (1938). (14) Ref. 9, pages 248-253. (15) Ref. 9, pages 253-254. 

(16) Knorr, Laubmann, Ber. 31, 1206 (1888). 


OH C 10 H 14 O BeU. VI.546 

HgC^CHs 

CHs 

Cryst. from It. pet. 

C in AcOH, treated with Br 2 at room temp., gives bromoisodurenol, long white ndls. 
from aq. ale., m.p. 135° (1). 

® 2,3,4,6-Tetramethylphenyl benzoate (isodurenyl benzoate): from C + BzCl -j- aq. 

alk.; white pi. from aq. ale., m.p. 71-72° (1). 

® 2,3,4,6-Tetramethylphenyl iV-phenylcarbamate: from C (slight excess) htd. with 
phenyl isocyanate at 90-100° for 3-4 hrs.; white pr, from aq. ale., m.p. 178-179* (1). 

1:1481 (1) Hey, Chem. Soc. 1931, 1590. 


1:1481 ISODURENOL 

(2,3,4,6-Tetramethyl- 

phenol) 


M.P. 79-81° B.P. 230-260* 



223 SOLID 

PHKNOHS 

1:1485-1:1490 

- VANILLIN 

CHO C 8 H 8 O 2 

Beil. Vm -247 

(4-Hydroxy-3-methoxy- 
benzaldehyde; proto- 
catechualdehyde 

1 J 0 CH 3 


3-methyl ether) 

OH 


M.P. 80-81° B.P. 285° 

See 1 :0050. Genus 1 : Aldehydes. 



1:1485 /»-BENZYLPHENOL 

C13H12O 

Beil. VI-675 

p-Hydroxydiphcnyl- CgHs-CH,-/ S-OH 

(methane) X- 


M.P. 84° B.P. 321° (30S°) 




Cryst. from alo., pet. ether, or CeHe + pet. ether — Sol. ale., ether, CHCI 3 , CeHc, AcOH 
— Moderately sol. hot aq. 

With FeCla (T 1.41) aq. soln. give.s no color, hut C is sol. in caustic alk. 

C on methylation yields p-henzylphenol methyl ether, m.p. 20 - 21 ^, which on oxidn. with 
Na 2 Cr 207 4 -H 2 SO 4 gives p-methoxybenzophenone (1:5170), cryst. from It. pet., m.p. 
61-62° ( 1 ). 

® ^-Benzylphenyl benzoate: from C-f BZ 2 O at 180°; ndls. from pet., m.p. 87° ( 2 ). 

(Requires mixed m.p. to distinguish from 0.] 

® ^Benzylphenyl benzyl ether: from C -f benzyl chloride -f ale. XaOl^.t 3 hrs. at 100°; 
ndls. from ale., m.p, 49.5° (1). 

1:1485 (1) Short, Stewart, J. Chem, Soc. 1929, 556-557. (2) Zincke, Walter, Ann. 334, 373 

(1904). 

1:1490 o-HYDROXYBENZYL ALCOHOL ( 7 H 8 O 2 Beil. VI-891 

(Saligenin; salicyl alcohol) CH‘>()H 

iJ-OIl 

M.P. 86-87® 

Rhomb, this, or ndls. from aq.; this, from ether — Sol. in 15 pts. aq. at 22 °, very sol. hot 
aq., ale., ether — Subl. eti.sily in Ifts.; resinified on htg. above 100 °. 

C in 0.5% ale. soln. gives with FeCJs (T 1,41) an RV color, soon changing to YO-T 2 — 
With cone. H 2 SO 4 , C gives red color (RTi—VR-Tj). 

C htd. with powd. KOH at 200-240° yields Ho gas (93% theory) and salicylic acid 
(1:0780) ( 88 % theory) { 1 } — C htd. with phenylhydrazine at 160° for 5^-10 min. yields 
salicylaldehyde phenylhydrazone, m.p. 142-143° ( 2 ) — C htd. 30-45 min. with phenacyl 
bromide 4 - K0CO3 in acetone gives (50%, yield) phenacylsaligenin, i^r. from MeOH -f aq., 
m.p. 80-87° (9). 

C under protracted action of excess Br 2 -aq. gives (0()-97%; yield) 2,4,(>tribromophenol 
bromide, m.p. 133°, whicli after washing with NaHSOs soln. is converted to 2,4,6-tribromo- 
phenol, m.p. 93° (3). 

[For prepn. of C by reductn. of salicylaldehyde (1:0205) with Na—Hg (70% yield) see 
(4) — For detn. and sepn. of C, salicylic acid, and salicyaldehyde see (5).] 

® o-Benzozybenzyl bexizoate (saligenin dibenzoate): from C + BzCl + CaCOa in 
pyridine (67% yield); cryst. from 70% ale., m.p. 51° { 6 ). 

® o-HydroxymeAylphenoxyacetic acid: from C -f chloroacetic acid + aq. NaOH; 
this, from aq., m.p. 120° (7). 
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® A^-(o-Hydroxybeiizyl)aniline: from C in quant, yield on boilg. with 5 pts. aniline for 
10 min.; pouring into dilute acetic acid; Ifts. from dil. ale., m.p. 108® ( 8 ), 

1:1490 (1) Lock, Ber, 63, 557 (1030). (2) Oddo. Giacolonr, Gazz. chini. Hal. 68, 298 300 (1928). 

(3) Autenrioth, BeutteJ, Arch. Bharrn. 248, 122 (1910); c*f. Wiohind, Ber. 47, 2093 (1914). 

(4) Lapworth, Shorsniith, ,/. Ghcm.. Boc. 121, 139(i (1922). (5) Berp;, Grimmer, Muller, 

Chem. Ztg. 66, 975 (1931). (0) Hart, Hirschfclder, ./. Am. Ckcm. Soc. 43, 1091 (1921). 
(7) Biginelli, Gazz. chim. ital. 21, I, 257 (1891). (8) Paul, SeimiKcr, Bcr. 27, 1802 (1894). 
(9) Freudenberg, Fikentachcr, Harder, Ann. 441, 170 (1924). 

1:1495 jjH/er-AMYLPHENOL CHs CnHieO Beil. VI-548 

CHa-CIIo— V-OH 

M.P. 93° (95°) B.P. 360-265° 

Ndls. from aq. or pet. ether — Sol. ale., ether. 

With FeCla (T 1.41) gives only rusty ppt., but C is eas. sol. in dil. alk. 

® A-^^^-Amylphenyl benzoate: m.p. 60-61° ( 1 ). 

® p- ter-Amylphenyl A-toluenesulfonate: m.p. 54-55° (1). 

1:1496 (1) Huston, Hsich, J. Am. Chem. Soc. 68, 440-441 (1936). 




1:1500 a-NAPHTHOL 



CioHgO Beil. VI-596 


M.P. 94° B.P. 278-280° 

Phenolic odor — Sparingly volatile with steam — Insol. cold aq.; spar. sol. hot aq.; 
eas. sol. ale., ether, CHCl^, ('gHe. 

With FeClg (T1.41) gives scanty white turbidity of di-a-naphthol [Beil. VI-1053] [cf. 
( 1 )] but soln. then passes through red to violet with sepn. of violet flocks — C is sol. in aq. 
alk. but pptd. by CO 2 — C reduces Tollens’ reagt. (T 1.11), and alk. KMn 04 . 

C in 5 pts. AcOH treated in cold with calcd. amt. Br 2 in AcOH ppts. 2,4-dibromo- 
o-naphthol, cryst. from pet. ether, m.p. 107-108° (2). 

® Color test with CHCI 3 and alkali: To 0.05 g. C in 10 ml. 1 % NaOH soln., add 5 drops 
CHCI 3 and boil 20 sec.; first gives clear blue (B); in 15 min. color changes to bluish 
green GB-BG; in 4 J hrs. to V-G [dif. from /3-naphthol (1; 1540)] (3). 

® <x-Naphthol picrate: C 10 H 7 .OH.PkOH — Dis. 0.10 g. C and 0.15 g. PkOH in 10 ml. 
boilg. 50% ale. Cool slowly; filter off orange ndls.; wash with 2 ml. 50% ale.; dry 
on porous tile. M.p. picrate 188.5-189.5° u.c., rap. htg. (3) [cf. (4)]. 

® a-Naphihyl acetate: from C in ice cold alk. soln. by shaking with AC 2 O (92% yield); 
ndls. or this, from ale., m.p. 48-49° (5). [Distn. of a-naphthyl acetate with steam 
causes quant, hydrolysis to a-naphthol and acetic acid.} 

® a-Naphthyl benzoate: from C by shaking aq. alk. soln. with BzCl; cryst. from ale., 
m.p. 56° (6). 

® a-Naphthyl A-i^itrobenzoate: m.p. 143°. 

® oc-Naphthyl 3,5-dinitrobenzoate: from C + 3,6-dinitrobenzoyl chloride in pyridine; 

yel. ndls. from ale., m.p. 217.4° cor. (7) [cf. T 1.47]. 

® a-Naphthyl A^toluenesulfonate: m.p. 89°. 

® a-NaiAthyl ^-nitrobenzyl ether: m.p. 140° (8) [cf. T 1.44]. 
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® a-Naphthyl 2,4-dinitrophenyl ether; fine pale yel. ndls. from ale., m.p. 128° ( 9 ). 

® a-Naphthoxyacetic acid: m.p. 191-192° (10); 193.5° (11); Neut. Eq. 202 [cf. T 1.46J. 
® a-Naphthyl Af-phenylcarbamate: from C 4- phenylisocyanate on htg. (espec. in pres. 

of AICI 3 ); ndls. from ale., m.p. 177-178° ( 12 ). 

® a-Naphthyl N-(a-naphthyl)carbamate: from C -f a-naphthylisoeyanate in presence 
of trace of trimethylamine, cryst. from Igr., m.p. 152° (13) [cf. T 1.45]. 

® a-Naphthyl 7V-(p-xenyl)carbamate: m.p. 190° (14). 

1:1500 (1) Clomo, Coekburn, Spence, J. Chem. Soc. 1031, 1207. (2) Dahmcr, Ann. 333, 367 368 

(1904). (3) Mullikon, “ Method ” I, 108 (1904). (4) Ibiril, Ilauhcr, ,/. Am. Chem. Moc. 53, 

1090 (1931). (5) ("hattaway, J. Chem. Soc. 1931, 2495-249(;. (6) Aiitenrietli, Muhlinghaue, 

Ber. 748 (1907). (7) Phillips, Keenan, J. Am. Chcni. Soc., 53, 1926 (1931). (s) Lyman, 

Reid, J. Am. Chem. Soc. 42, 615-619 (1920). (9) Boat, Nicholson, J. Am. Chem. Soc. 57, 

2369 (1935). (10) Koelsch. J. Am. Cfiem. Soc. 53, 305 (1931). 

( 11 ) Shihata, Okiiyama, Cent. 1936, II, 017. (12) L(‘iickart, J. prakt. Chem. (2) 41, 320 

(1890). (13) French, Wirtel, J. Am. Chem. Soc. 48, 1738 (192()). (14) Morgan, Pettet, 

J. Chem. Soc. 1931, 1125. 


1:1505 


^-NAPHTHYL SALICYLATE 

(“ Betol ”) 


M.P. 95.5° (stable form) (1) (2) 

M.P. 93.5° (metastable form) (1) (2) 
With FcCls (T 1.41) gives violet color. 


HO 


C17H12O3 


Beil, X-80 


©^Saponification: Hydrolysis with alk. (T1.51) gives Sap. Eq. 264 and yields 
/3-iiaphthol (1:1540) [pptd. from titration sola, by passing in CO 2 ] and salicylic acid 
(1:0780), pptd. (after removal of /3-naphthol) by addn. of mini. acid. 

® /3-Naphthyl o-acetoxybenzoate: from C by refluxing 3-4 hrs. with equiv. amts. AC 2 O 
4 - fused NaOAc; ndls. from ale., m.p. 136° (3). 

® /8-Naphthyl salicylate JV-phenylcarbamate: from C 4- phenylisocyanate, htd. in 
s.t. at 160°, yel. Ifts. from AcOH, m.p. 268° (3). 


1:1505 (1) Schaum. Ann. 462, 205 (1928). (2) Tamman, Z. physik. Chem. 39, 72-74 (1899). 

(3) Eckeuroth, Wolf, Ber. 36, 1408 (1893). 


1:1506 m-HYDROXYACETOPHENONE 

(m-Acetylphenol) 


OH 


C"8H802 


BeU. Vin-86 



O.CH 3 


M.P. 96° B.P. 296° 

Ndls. or Ifts.; sol. ale., ether, CHCl,i, CoHe, hot aq.; spar. sol. cold aq.; insol. Igr. 

C is sol. in cone. H 2 SO 4 with deep yel. color [dif. from p-hydroxyacetophenone (1:1527) 
which gives colorless soln. ( 1 )]. C dissolves in aq. alk. or NH 4 OH with yel. color [dif. from 
p-hydroxyacetophenone (1:1527) which yields colorless solns. (1)]. 

C with excess Br 2 -aq. yields 2,4,6-tribromo-3-hydroxyacetophenone, cryst. from MeOH, 
m.p. 127.6° ( 2 ). 

[For prepn. from m-aminoacetophenone via diazo react. (78.5% yield) see ( 2 ).] 

® m-Hydroxyacetophenone semicarbazone: m.p. 194-196° (3). [This prod, fused with 
KOH at 190° gives quant, yield of m-ethylphenol (1:1744) (3).] 
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1:1506 (1) Pfeiffer, Ann. 393, 104 (1911). (2) Fuson, Lewis, Du Puis, J, Am, Chem, Soc, 54, 
1118 (1932). (3) Kenner, Statham, J. Cheni. iSoc. 1935, 302. 

1:1610 /.-<er-BUTYLPHENOL (CH 3 ) 8 C--<( y-OH CioHuO Befl. VI-624 
M.P. 99-100° B.P. 236-238° 

Nells, from aq. — Volatile with steam, even from alk. soln. 

C + AICI 3 refluxed 8 hrs. in CeHe gives 70% yield ier-butylbenzene (1:7460) (1). 

(g) ^-fer-Butylphenyl benzoate: from C + BzCl -f pyridine, m.p. 81-82® (2). 

® ^fer-Butylphenyl benzenesulfonate: from C -j- benzenesulfonyl chloride + pyridine, 
m.p. 70-71° (2). 

® ^fer-Butylphenyl jp-toluenesulfonate: from C -f ;>-toluenesulfonyl chloride -+• 
pyridine, m.p. 100-110° (2). 

® ^-fer-Butylphenoxyacetic acid: m.p. 86.5°; Ncut. Eq. 208 (3) [cf. T 1.46]. 

1:1510 (l) Smith, J. A^n. Chem. Soc. 59, 899 (1937). (2) Huston, Hsich, J, Am, Chem, Soc, 58, 

440-441 (193(J). (3) Bradley, Kniffen, Am. Chem. J. 19, 70 (1897). 

1:1515 2-ACETO-l-NAPHTHOL OH O12H10O2 Beil.Vm.l49 

.CH 3 


M.P. 102® B.P. 325® si. dec. 

C exists in two forms: pale greenish yel. ndls. from ale., m.p. 102-103°; bright yel. pi. 
from CeHe or Igr., m.p. 98°. The lower melting form is more sol. than the other into which 
it gradually changes on repeated recrystn. from ale. (1) (2). 

Sol. ether, AcOH, CHCI 3 , CcHe, CS 2 ; spar. sol. ale.; irisol. aq.; solas, are yellow except 
in Igr. which is colorless. 

C with FeCla (T 1,41) gives green color in ale. soln. — C is sol. in aq. alk. or in cone. 
H 2 SO 4 yielding yellow solas. 

C in hot dil. ale. NaOH exposed to stream of air (free from CO 2 ) yields a magma of black 
ndls.; for structure of product see (3). 

® 2-Acetyl-l-naphthyl acetate: from dry Na salt of C 4- AcCl in ether or CHCls; color¬ 
less pr. from ale. or tbls. from AcOH, m.p. 107.5° (4) (5). 

® 2-Acetyl-l-naphthyl benzoate: from C in warm 10% NaOH -f BzCl (yield 92%); 
colorless pr. from ale., m.p. 128° (6). 

® 2-AcetyI-l-naphthoxyacetic acid: Ifts. from dil. ale., m.p. 130° (7) [prepd. indirectly] 
[cf. T 1,46]. 

® Methyl l-hydroxy-2-naphthyl ketoxime: from C 4- aq. alk. 4- excess NH 2 OH, 
m.p. 168-169° (8). 

® Methyl l-hydroxy-2-naphthyI ketone phenylhydrazone: from C in ale. htd. 2 hrs. 
with phenylhydrazine 4- a little AcOH, white ndls. from dil. ale., m.p. 136-137° (9). 

® Methyl l-hydroxy-2-naphthyl ketone semicarbazone: pale yel. powder, m.p. 245- 
250° (10). 

1:1515 (1) Torrey, Brewster, J. Am, Chem. Soc. 35,429 (1913). (2) Witt, Braun, Ber, 47,3219- 

3220 (1914). (3) Fries, Leue, Ber, 55, 763-757 (1922), (4) Hantzsch, Ber, 3096 (1906). 

(5) Fries, Ber. 54, 711-714 (1921). (6) Bhullar, Venkataraman, J. Chem, Soc, 1931, 1168. 

(7) von Kostanecki, Tambor, Ber, 42, 907 (1909). (8) Friedlander, Ber. 28, 1947 (1895). 

(9) Torrey, Brewster, J. Am. Chem, Soc, 31,13C4 (1909). (10) Ref. 1, page 432. 
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1:1520 


- m-HYDROXYBENZALDEHYDE 

(m-Aldehydopheiiol; 
m-formylphenol) 


CHO C 7 H 6 O 2 Beil. Vin-58 



M.P. 104*^ (108° cor.) B.P. abt. 240° 

See 1:0055. Genus 1 : Aldehydes. 


1:1520 PYROCATECHOL y 

(Catechol; 1,2- j 

dihydr()xyl)enzene) \ 

M.P. 104-105° B.P. 245° (240°) 




C 6 H 6 O 2 Beil. VI-759 


Subl. in vac. — Volat. with st. — Ejis. sol. aq., ale., ether; dif. sol. cold CgHo (abt. 1 %) — 
C is sol. at room temj). in 97.5 pts. dichloroethylene [dif. and sepn. from hydrocpiinone which 
requires 20,000 pts. (1)]. (For optical data see (13).] 

C (in 0.4% aq. soln.) gives with FeCls (T1.41) a green color (G) which on addn. of 
Na 2 C 03 changes to It, becoming OR within 15 min. — Alkn. soln. browns in air — Red. 
NH.i 0 H/AgN 03 in cold; FehTing’s soln. (T 1.22) on warming. 

Pb(OAc )2 soln. gives white ppt. of PbA, easily sol. in AcOlI [dif. from hydroquinone] — 
With excess Ba(OH )2 soln. in cold even 0.5Vc pyrocatechol soln. gives turbidity due to 
BjiA. 3 JH 20 [dif. from resorcinol and hydnxiuinoiie] ( 12 ) — C with CaCb + NH 4 OH 
solns. gives immediate ppt. of acid calcium salt [dif. from resorcinol or hydroquinone] ( 2 ) — 
0 gives no ppt, w’ith Br^aq. — C w^ith e.xcess I 2 -f NaOH (T 1.81) gives CHI 3 [dif. from 
resorcinol (1:1530) (3)]. [Use in quant, dotn. (3).] 

C with its two position isomers forms a ternary eutectic, m.p. 58.7°, contg. 36% C, 49% 
resorcinol, and 15% hydroquinone (4). 

With PkOH, C forms a picrate, C.PkOH, or. ndls., m.p. 122° (5). 


® Tetrabromopyrocatechol: Dis. 0.05 g. C in 2.5 ml. w^arm CHCI 3 , add 0.4 ml. Br 2 , 
and evap. to dryness on aq. bath. Dis. residue in 5 ml. cold ale., add 20 ml. aq., shake, 
and filter, washing ppt. with a little cold aq. Reppt. from 5 ml. ale. with 20 ml. cold 
aq,, and dry on tile. White ndls., tinged with violet, melting about 192-193° u.c., 
after softening at 185-187° ( 6 ). ^ 

® Pyrocatechol diacetate: from C in dil. aq. alk. on shaking with AC 2 O in cold, 98% 
yield, m.p. 64-65° (7). 

® Pyrocatechol dibenzoate: from C by htg. with 2 moles BzCl; Ifts. from ale. -b ether, 
m.p. 84° ( 8 ). [The monobenzoate melts 130-131°.] 

® Pyrocatechol ^-^-nitrobenzoate: wmoUy ndls. from ale., m.p. 169° (9) ( 10 ). 

® Pyrocatechol di-(3,6-dinitrobenzoate): m.p. 152° [cf. T 1.47]. 

® Pyrocatechol bis-(Af-phenylcarbamate): m.p, 169° (11). 


1:1520 (1) Mann. Chem, Ztg. 56, 452 (1932). ( 2 ) Boettinger, Chem. Zlg. 19, 23 (1895). 
(3) Slotta, Neisor, Ber. 71, 1611 (1938). (4) Hrynakowski,. Z. physik, Chem, A-171, 113 

G934). (5) Baril, Hauber, J, Am, Chem. Soc, 53, 1090 (1931). ( 6 ) Mulliken, “ Method ” I. 
109 (1904). (7) Chattaway, J. Chem. Soc. 1931, 2498. ( 8 ) Dobner, Ann. 210. 261 (1881). 
(9) Meijer, Hec. trav. chim. 53, 395 (1934). (lO) Barnett, Nixon, Chem, News 129, 190-191 
(1924). 

( 11 ) Morgan, Pettet, J. Chem. Soc. 1981, 1125. ( 12 ) Eisner, Monatsh. 40, 361-362 (1919). 
(13) Hendricks, Jefferson, J. Optical Soc. Am, 23, 302 (1933). 
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1:1521 2,4-DIHYDR03nrT0LUENE 

(Cresorcinol, 4-inethylresorcinol) 


M.P. 104-105^ B.P. 267-270^ 


CH3 



C 7 H 8 O 2 BeU. VI-872 


Cryst. from Celle -f pet* ether, or toluene — Eas. sol. aq., ale., ether; spar. sol. CeHe, Igr. 
C with FeCls (T 1.41) gives blue color — Aik. soln. turns red in air, becoming brown — 
C with Ca(0Cl)2 soln. gives yellow color. 


1:1524 1,2-DIHYDROXYNAPHTHALENE OH CioHsOg BeU. VI-975 

03-N aphthohy droquinone) 


M.P. 108° (1) 

105.5° (2) 

Cryst. as colorless pi. from aq. contg. 8 nCl 2 4- HCl {1) or from oxygen-free HCl ( 2 ). 
C yields a monohydrate, rn.p. 51M50° when dried in air; this cryst. aq. is lost on drying in 
vac. (3). 

Soln. of C in alk. is yellow and turns green in air — C is quant, oxid. to /S-iifiphthoquinone 
(1:90.10) by Ag 20 or Pb 02 in boilg. CeHe (4) or by FeCls at 0 ° under carefully controlled 
cond. ( 2 ). 

C in soln. of alk, -f- NaHCOs shaken with (CH 3 ) 2 S 04 yields l, 2 -dimethoxynai)hthalene, 
m.p. 31°, b.p. 278-280° (5). 

® 1,2-Diacetoxyiiaphthalene: from C *4 AC 2 O 4 anhyd. NaOAc; cryst. from AcOH, 
m.p. 104-106° ( 6 ). [For prepn. from jd-naphthoquinono (1:9030) in very pure state, 
cryst. from ale., m.p. 109.5° and ale. alk. hydrol. in absence of air as means of prepn. 
of pure C see ( 2 ).] 

1:1524 (1) Ficser, Fieser, J, Am. Chetn, Soc. 56, 1575 (1934). (2) Ficser, Peters, ./. Am. Chem. 

Soc. 53, 803 -804 (1931). (3) Straus, Bernoully, Mautner, Ann. 444, 186 (1925). (4) Ingold, 

J. Chem. Hoc. 123, 2087 (1923). (5) Bezdzik, Friedliinder, Monatsh. 283 (1909). (6) Korn, 

Ber. 17, 3025 (1884). 

1:1525 ORCINOL 

(5-Methylresorcmol; 

3,5-dihydroxy toluene) 

M.P. 106.5-108° B.P. 287-290° 

Cryst. from aq. with 1 H2O, m.p. 56-58° (1:1445); aq. readily lost on htg. — Cryst in. 
anhydrous Ifts. from CHCI3; ndls. or pr. from CeHe — Sublimes as ndls. in CO2 or vac. — 
Eas. sol. aq., ale., ether; dif. sol. pet. ether, igr., CHCI3. 

C in 1% aq. soln. gives with FeCls (T 1.41) a VB-Ti to BV-Ti color, slowly fading to 
light tint of same hue — C in NH 4 OH soln. turns red on stdg. in air, faster with H 2 O 2 — 
C with Ca(OCl )2 soln. gives intense red color. 

C reduces NH 40 H/AgNC )8 on warming — Alk. soln. of melt with phthalic anhydride 
(T 1.42) gives pure OR color — C with excess Brj-aq. ppts. 2,4,6-tribromoorcinol, ndls. 
from dil. ale.; m.p. 103° (1); 108° (2). 

C with PkOH yields picrate, C.PkOH, orange-yel. cryst., m.p. 92° (3). 

® Color test with CHCI 3 and alkali: Dis. 0.05 g. C in 5 ml. 1 % NaOH contg. 6 drops 
CHCU, An O-OR color is prod., which on diln. to 50 ml. gives intense VG fluoresc. (4). 


CHg 


C 7 H 8 O 2 Beil. VI-882 


HOV/OH 
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® Orcinol diacetate: from C 4- AcCl, m.p. 25® (5). 

® Orcinol dibenzoate: from C -f- BzCl -f- aq. NacCOs; ndls. from ale.; m.p. 87-S8® 
(2) (7). 

® Orcinol bis-(^nitrobenzoate) : m.p. 214®. 

® Orcinol bis-(3,5-dinitrobenzoate): m.p. 190® [cf. T 1.47]. 

® Orcinol diglycolic acid: from C + chloroacetic acid + aq. alk.; ndls. from aq., 
m.p. 216-217® {6>; Neiit. Eq. 229 [cf. T 1.46). 

® Orcinol bis-(iV-phenylcarbamate): m.p. 154® (8). 

® Orcinol bis-(N-c3c-naphthylcarbamate) : from C -f a-naphthyliaocyanate (2 equiv.) 
htd. with trace anhydrous dimethylaminc (or triethylarnine); cryst. from Igr., m.p. 
160® (9) [cf. T 1.45]. 

® Orcinol bis-(N-p-xenylcarbamate): m.p. 196° (8). 

1:1525 (1) LampartcT, Ann. 134, 257-259 (186.5). (2) Simon, Arch. Phann. 240, 550-551 
(1902). (a) Haril. llauhor, ,/. Am. Chetn. Soc. 53, 1000 (lOai). (4) Mullikon, “ Method ” I, 
95 (1904); Nevih^ Winthcr, Her. 15, 2990 (1882). (5) dc Luynea, Ann. chim. (4) 6, 195 

(1865). (6) Saar})ach, J. prakt. ('hem. (2) 21, 162 (1880). (7) Lif)p. Schcller, Ber. 42, 1972 

(1909). (8) Morgan, Pettet, J. Chan. Soc. 1931,1125. (9) French, Wirtcl, J. Am. Chem. Soc. 

48, 1738 (1926). 


1:1527 /j-HYDROXYACETOPHENONE CsHgOa Beil. Vni-87 

(/)-Acetylphenol) HO— ^ --CO.C'Ha 

M.P. 109° 

Ndls. from ether, dil. ale., CfiHr, -f pet. ether, or aq. — C sol. in 100 pts. aq. at 22® and 
in 14 pts. at 100° •— Not volatile with steam [dif. from o-isomer (1:1746)]. 

With dil. aq. NaOH or NH 4 OH C dissolves yielding colorless solns. [dif. from 0 - or 
m-isomers which yield yel. solus.] — Sol. in cone. H 2 SO 4 yielding colorless soln. [dif. from 0 - 
or w-isomers which give yel. solns.]. 

C with FeCla (T 1.41) gives red-violet coloration. 

® ^-Acetoxyacetophenone : from C 4- AC 2 O 4- NaOAc; m.p. 54° (1>. 

® ^-Benzoxyacetophenone : cryst. from ale., m.p. 134-135® (2). 

® ^-Hydroxyacetophenone oxime: from C in cone. ale. soln., refluxed with theoret. 
quant. NH 20 n.HCl 4- AcONa dislvd. in minimum amt. aq.; the resultant oil solidifies 
and is recrystd. from hot CeHe, m.p. 143-144 (3); 145-146° (4). 

® p-Hydroxyacetophenone phenylhydrazone; C htd. with aq. soln. of phenylhydrazine 
acetate rapidly gives ppt., white ndls., m.p. 151®, rapidly turning yel. and resinifying 
in air (3). 

® p-Hydroxyacetophenone 2,4-dinitrophenyIhydrazone: maroon cryst. from ale., m.p. 
261.5® cor. (5) [cf. T 1.14]. 

® ^-Hydroxyacetophenone semicarbazone : m.p. 199® (3). 

1:1527 (1) Hayashi, Cent. 1933, II, 2009. (2) Baker, J. Chem. Soc. 1933, 1387. (3) Charon. 

Zanianos, Compt. rend. 133, 743 (1901). (4) Cope, J . Am. Chem. Soc. 57, 574 (1935). (5) Fer- 

rante, Bloom. Am. J. Pharm. 105, 383 (1933). 


1:1529 2,2'-DIHYDROXYBIPHENYL CizHioOa Beil. VI-989 

( 0 , 0 -Biphenol) / \—/ \ 

OH OH 

M.P. 109-110° B.P. 325-326® 


Cryst. from boilg. aq. in Ifts. of hydrate, m.p. 73-75°; these readily lose aq. on stdg. 
over cone. H2SO4 yielding anhydrous form. 
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Anhydrous C is sol. ale., ether, CeHe, AcOH; spar. sol. pet. ether. 

C with FeCls (T 1.41) gives dark reddish violet color — C is sol. in aq. alk. and even in 
aq. Na 2 C 03 , but is partially extd. from alk. soln. by ether — C on fusion with phthalic 
anhydride (+ ZnCl 2 ) (T 1.42) yields a phthalein whose alk. soln. is blue-violet. 

C, fused with ZnCl 2 (1), or htd. 50 hrs. at b.p. (90% yield) (2), or htd. 26 hrs. at 300° 
with PoOr, (95% yield) (2), loses H 2 O and gives diphenylenc oxide (dibenzofuran) [Beil. 
XVIl-70], Ifts. from ale., m.p. 86-87° — C distd. with yields diphenylene sulfide 
(dibeiizothiophene) [Beil. XVlI-72], ndls. from ale., m.p. 97° (3). 

® 2,2'-Diacetoxybiphenyl: from C by boilg. with AcoQ; cryst. from xylene, m.p. 95° (4). 
® 2,2'-Dimethoxybiphenyl: from C in 10% aq. NaOH by sliaking at room temp, with 
dimethyl sulfate (84% yield); pr. from ale., m.p. 154-155° (5) (8). 

® 2,2'~(Dibenzyloxy)biphenyl: from C in ale. htd. with ealed. amts, benzyl chloride 4* 
NaOH in s.t. at 100° for 5 hrs.; needles from ale., m.p. 101° (6). 

® o,o'-Diphenol bis-(N-phenylcarbamate): from C + CeHs.NiCrO in CeHe htd. in s.t. 
15 hrs. at 100°; ndls. from dil. ale., m.p. 144-145° cor. (7). 

1:1529 (1) Kracmer, WeissRerber, Ber. 34 , 1663 (1901). (2) rullinanc, Davies, Rcc. irav. chim. 

55 , 882 (1936). (3) Krubor, Ber. 53 , 1566, Note 2 (1920). (4) Kef. 1, page 1667. (5) Borsche, 

Scholten, Ber. 50 , 607 (1917). (6) van Alphen, Rcc. trav. chim. 51 , 457 (1932). (7) Diels, 

Bibergeil, Ber. 35 , 305 (1902). (8) Gilman, Swiss, Cheney, J. Am. Chem. Soc. 62 , 1964 (1940). 

1:1530 RESORCINOL OH C 6 H 6 O 2 Beil. VI-796 

(1,3-Dihydroxy benzene) 


M.P. 110° (stable form) B.P. 380.8° cor. 

108-108.5° (labile form) 

Very eas. sol. aq., ale., ether; sol. at 24° in 380 pt.s. by wt. CeHe; insol. CHCls or CS 2 — 
Slowly volat. with steam. [For optical data see (20).] 

C in 1% aq. soln. with FeCls (T 1.41) gives strong clear BV color, permanent for more 
than 15 min. — Using Poirrier’s blue as indicator, titrates as dibasic acid (Neut. Eq. 55) (1) 

— Alk. soln. of fusion product with phthalic anhydride (T 1.42) is red by transmitted 
light, with intense green-yellow fluorescence (fluorescein) by reflected light. 

C is not pptd, by NH4OH -f CaCb soln. or by Pb(OAc )2 soln. [dif. from pyrocatechol] 

— C with NH4OH + Co^+ soln. yields characteristic green color. [Use in detectn. of C in 
presence of other phenols {2).J — C reduces Tollens' reagt. (T 1.11) in cold and Fehling’s 
soln. (T 1.22) on warming — C with 3 moles Br 2 -aq. ppts. 2,4,6-tribromoresorcinol, cryst. 
from aq., m.p. 111° (3). [Excess Br 2 may lead to formation of much pentabromore- 
sorcinol ” [Beil. VII-573], m.p. 113.5°.] 

C with its two position isomers forms a ternary eutectic, m.p. 58.7° contg. 49% C, 36% 
pyrocatechol, and 15% hydroquinonc (4) — C with picric acid forms a picrate, orange-yel. 
cryst., m.p. 89-90°, dec. by aq., ale., or ether (5). 

® 2,4,6-Trixiitroresorcinol (styphnic acid): m.p. 175° u.c. — Dis. 0.1 g. C in 1 ml. 
cone. H 2 SO 4 and pour slowly with ednst. stirring into a cold mixt. of 1 ml. cone. H 2 SO 4 
-f 1 ml. cone. HNO 3 , contd. in a small dish floating on cold water. Avoid adding the 
resorcinol soln. so fast that a perm, brown coloration results. Remove from aq., stand 

3 min., then pour mixt. of hq. and yel. cryst. into 10 ml. cold water, with external 
cooling. Filter, wash with 6 ml. cold aq. and recryst. from boilg. mixt. of 10 ml. aq., 

4 ml. ale., and 0.4 ml. cone. HCl — Cool, shake, filter; wash cryst. with 5 ml. cold aq. 
and dry at 100° (6). 

® Resorcmol dibenzoate : from C by htg. with 2 moles BzCl till evoln. of HCl ceases (7), 
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or by shaking alk. soln. of C with excess BzC"1 ( 8 ), or from C + 2 moles BzCl in pyridine 
(9); Ifts. from dil. ale., m.p. 117''. fw-Hydroxyphenyl benzoate (resorcinol mono- 
benzoate), resulting from incomplete benzoylation has m.p. 135°; for prepn. from 
dibenzoate by boiling with aq. ale. soln. of Na 2 HP 04 -f formalin (90% yield) see (10).] 
® Resorcinol di-j^-nitrobenzoate : m.p. 182° (175°) ( 11 ). 

® Resorcinol bis-(3,6-dmitrobenzoate): m.p. 201° [cf. T 1.47). 

® Resorcinol dibenzenesulfonate : from C in aq. alk. +2 moles benzenestilfonyl 
chloride; ndls. from hot ale., m.p. 69-70° (12). 

® Resorcinol di-^-toluenesulfonate : from C -f aq. Na 2 C 03 htd. 2 j hrs. with 2 moles 
p-toluenesulfonyl chloride in ether; cryst. from acetone dil, ale., m.p. 80-81° (13). 
® Resorcinol diglycolic acid: from C -f -2 moles chloroacetic acid + excess NaOH; 
ndls. from aq. or AcOH, m.p. 195° (14) (15); Neut. Eq. 113. [ra-Hydroxyphenoxy- 
acetic acid (the half reaction product) forms pr. from aq., m.p. 158-159° (15).] 

® Resorcinol bis-f2,4-dinitrophenyl) ether: buff granules from ale., m.p. 194° (16). 

® Resorcinol bis-[(N-phenyl)carbamate|: tbls. from ale.; ndls. from CHCI 3 , m.p. 164° 
(17). 

® Resorcinol bis-[(N-^-nitrophenyl)carbamate]: m.p. 232° (18). 

® Resorcinol bis-[(iV,N-diphenyl)carbamate]: m.p. 129-130° (19). 

1:1530 (1) Enftcl, Ann. cMm. (G) 8, 569 (1880). (2) Krau»kopf, Ritter, J. Am. Chem. Soc. 38, 

2182 -2187 (1910). (3) Jackson, Dunlap, Am. Cft£m. J. 18, 123-125 (189G). (4) Hrynakow- 

ski, Z. phyfiik. Chem. A17], 113 (1934). (5) Baril, Hauber,./. Am.. Chem. Soc. 53, 1090 (1931). 

(6) Mullikon, “ Mf'thod ” I, 110 (1904). (7) Dobner, Ann. 210, 256 (1881). (8) Skraup, 

Moiuit^h. 10, 390 (1889). (9) Einh<jrn, Hollandt, Ann. 301, 104 (1898). (10) Benet, BvU. 

8 OC. chim. (4) 51, 9G3-9G4 (1932). 

( 11 ) Mcijcr, Uec. trav. chim. 53, 394 (1934). (12) GeorKcscu, Ber. 24, 416-417 (1891), 

(13) lieverdin, Gr6pioux, Ber. 34, 2997 (1901); Bull. soc. chim. (3) 35, 1045 (1901). (14) Ga¬ 
briel, Ber. 12, 1G40 (1879). (15) ('urter, Lawrence, J. Chem. Soc. 77, 1225 (1900). (16) Boat, 

Nicholson, J. Am. Chem. Soc. 57, 2369 (1935). (17) Snape, Ber. 18, 2429 (1885). (18) van 

Hoogstraten, Rec. 51, 427 (1932). (19) Herzog, Ber. 40, 1833 (1907). (20) Hendricks, 

Jefferson, J. Optical Soc. Am. 23, 302 (1933). 

1:1531 2,2'-DIHyDROXY-3,3'-DIMETHYLBIPHENYL C 14 H 14 O 2 Beil. S.N. 563 



M.P. 113° (2) 

Ndls. from pet. ether — Sol. ale., ether, CeHe; spar. sol. pet. ether — Sol. in hot aq. 
NaOH; spar. sol. cold aq. NaOH — Sublimes. 

C on htg. with ZnCL yields 1,8-dimethyldiphenylene oxide, volatile with steam, ndls. 
from ale., m.p. 89° (1). 

The corresponding diacetate is an oil. 

® 2,2'-Dibenzoxy-3,3'-dimethylbiphenyl: pr. from*MeOH, m.p. 147° (1). 

1:1531 (l)Sugii,Shindo,./.P/Mirm.>Soc./rtj3an54,149-153(1934); Ce»M035,1, 698; Ch&m.Ahs. 
29, 791 (1935). (2) Goldschmidt. Schon, Ber. 50, 955 (1926). 

1:1532 4,4'-DmYDROXY-2,2'-DIMETHYLBIPHENYL C 14 H 14 O 2 Beff. VI-1009 

(2,2-Bi-m-cresol) 

M.P. 114° 

® 4,4'-Diacetoxy-2,2-dimeihyibiphenyl: m.p. 75° (1). 

® 4,4-Dibenzoxy-2,2'-dimethylbiphenyl: m.p. 127° (1). 

1:1532 (1) Schultz, Rhode, Cent. 1002, II. 1447. 
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1:1533 VANILLYL ALCOHOL CHgOH CsHkjOs Beil. ¥1-1113 

(4-Hydroxy-3-methoxy 
benzyl alcohol) 


M.P. 115° 

Pr. from aq.,; ndls, from CeHe — Sol. ale., ether, warm aq. — Cannot be distd. without 
decompn. at ord. press. 

C resinifies with mini, ac.; sol. in cone. H 2 SO 4 with red-violet color. 

® 4-Benzoxy-3-methoxybenzyl alcohol: from C + 1 ecpiiv. BzCl on shak. with dil. 
alk.; exists in two forms: monoclin. (from AcOEt -f ale.), m.p. 90° rap. htg., and 
triclinic (from AcOEt -f ale.), m.p. 99° (1). 

® 4-Benzoxy-3-methoxybenzyl benzoate: from C + large excess BzCl -+* dil. aq. 
NaOH, cryst., m.p. 121 ° {!). 

1:1538 (1) Vavon, Ann. chim. (9) 1. 100-IGl (1914). 



1:1534 ETHYL/hHYDROXYBENZOATE C 9 H 10 O 3 Beil. X-159 

no<( )>co.oc2H6 

M.P. 116° B.P. 397-298° 

Cryst. from aq. — Very sol. ale., ether; spar, sol, aq., CHCI 3 , CS 2 , pet. ether. Eas. sol. 
aq. alk. 

C nitrated with fumg. HNO 3 {D = 1.52) at 10-20° yields ethyl 3,5-dinitro-4-hydroxy- 
benzoate, m.p. 87° (1). 

C gives Millon’s test (T 2.11) — For microchemical detn. see ( 2 ). 

® Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. of 166 and yields 
p-hydroxybenzoic acid (1:0840) and ethyl alcohol (1:6130). 

® Ethyl^-benzoxybenzoate: from C + BzCl -f aq. alk.; cryst. from ether, m.p. 94° (3). 

1:1534 (1) Reverdin, Bull. soc. chim. (4) 3, 592 (1908). (2) Fischer, Stauder, Mikrochemie 8, 

330-336 (1930). (3) Lassar-Cohn, Ldweiistein, Ber. 41, 3364 (1908). 


1:1535 m-HYDROXYBENZOPHENONE Ci 3 Hio 02 Beil. Vm-157 

(m-Benzoylphenol) q OH 

. <z>J^-<c5 

M.P. 116° 

PI. from ale. — Very sol. ale., ether. 

® m-Benzyloxybenzophenone: from C htd. with benzyl chloride -f NaOC 2 HB; cryst, 
from ale., m.p. 62-63° (1). 

® anfi-m-Hydroxybenzophenone oxime: from C in ale. with NH 2 OH.HCI -f- aq. 
Na 2 C 03 on boiling 2 hrs. (under these conditions this isomer forms exclusively), 
ndls. from CeHe, m.p. 76° ( 2 ). [On htg. at 80-90° or with HCl gas at ord. temp, 
isomerizes to synAsomer, ndls., m.p. 126° (2).] 

1:1535 (1) Valette, BuU. soc. chim. (4) 47, 292 (1930). (2) Smith, Ber. U, 4045 (1891). 
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- i>-HYDROXYBENZALDEHyi)E C 7 H 6 O 2 

(p-Aldehydophenol; jjq 

p-formylphenol) 

M.P. 116-117® 

See 1:0060. Genus 1 : Aldehydes. 



1:1536 


2 , 6 -DIHyDROXYTOLUENE 

( 2 -Methylresorcinol) 



CrHsOg 


Ben. Vin-64 


Beil. VI-878 


M.P. 117° B.P. 271° oor. 

Pr. from CeHe or toluene — Readily sol. aq., ale., ether, acetone, CHCls, AcOH; insol. 
Igr., pet. ether, CS 2 . 

With FeCla (T 1.41) C gives feint dark violet color, fading with excess reagent. 

® 2,6-Dibenzoxytoluene (2-methylresorcinol dibenzoate): ndls. from MeOH, m.p. 
105-106° ( 1 ). 

1:1536 (1) Jones, Robertson, J, Chem. Soc. 1932, 15U0. 



1:1537 DURENOL CH 3 OH CH 3 CioHhO Bed. VI-547 

(2,3,5,6-Tetra- 
methylphenol) 

/\/\ 

CH 3 CH 3 

M.P. 118® B.P. 249® 

White ndls. from pet. — Eas. volatile with steam — Does not give color with FeCls (1). 
C treated with Br 2 in AcOH yields 4-bromo-2,3,5,fHtctramethylphenol, pr. from dil. ale., 
m.p. 118® ( 2 ) <3>. 

1:1537 ( 1 ) von Auwers, Bundesmann, AVieners, Ann. 447, 184 (1020). {2> Jacobsen, Schnapauff, 

Ber, 18, 2844 (1885). (3) Kruber, Schmitt, Ber. 64, 2277 (1931). 


1:1538 2,2'-DIHYDROXy-4,4'-DIMETHyLBIPHENYL C14H14O2 

H3C H3 


Beil. S.N. 563 



M.P. 120® <1) 

PI. from pet. 

C on htg. with ZnCl 2 yields 2,7-dimethyldiphenylene oxide, volatile with steam; ndls. 
from MeOH, m.p. 81® (1). 

The corresponding diacetate is an oil. 

® 2,2^-Dibenzoxy-4,4'-<limethylbiphenyl: pr. from ale. + acetone, m.p. 148° (1). 

1:1538 (1) Sugii, Shindo, J. Pharm. Soc. Japan 5^, 14&-163 (1934); Ce7i<. 1935,1, 698; Chem, 
Abs. 29, 791 (1935). 

1:1539 HYDROQUINONE MONOBENZYL ETHER C13H12O2 Bed. VI-845 
(Benzyl p-hydroxyphenyl ether) < ( ) >—OH 

M.P. 122° (1) (2) 

H. from aq. 60% ale. or CCU — Sol. ale., ether, CeH,, hot aq.; spar. sol. cold aq. 

Sol. in aq. alk. [dif. and sepn. from hydroquinone dibenzyl ether (1:7255), m.p. 129-130°]. 
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1:1539 (1) Drucy, Bull. soc. chim. (5) 3, 1740-1741 (1935). (2) Klarmann, Gatyaa, Shternov, 

J. Am. Chem. Soc. 54, 303 (1932). 


1:1540 /?-NAPHTH 0 L 



CioHgO Beil. VI -627 


M.P. 123^ B.P. 285-286° 

Subl. in Ifts.; dif. volatile with steam — Eas. sol. ale., ether, CHCls, CgHe — Dif. sol. 
hot aq., pet. ether. 

C with FeCla (T 1.41) in aq. or ether soln. gives pale green (M)lor, then white opalescence 
due to formation of /3-dinaphthol (2,2'-dihydroxybinaphthyl-l,l') |Heil. Vl-10511, ndls. 
from ale., m.p. 218° cor. — C with Ca(OCl )2 soln. gives pale yellow color fading with excess 
reagent — C in alk. soln. reduces KMn 04 . 

C with H.CHO soln. + HCl yields methylene di-/S-naphthol (for details sec 1:0145); 
C with CH 3 CHO -{- HCl yields ethylidenc di-/ 8 -naphthyl oxide (for details see 1 : 0100 ). 

® Color reaction with CHCI 3 and alkali: Dis. 0.05 g. C in 10 ml. NaOH soln., add 
5 drops CHCI 3 , boil 20 sec. Initial color is blue (B), but unlike that from a-naphthol 
(1:1500) fades to colorless in 10 min. (1). 

® iS-Naphthol picrate: CioHyOH.PkGH — Dis. 0.10 g. C and 0.15 g. PkOH in 6 ml. 
boilg. 50% ale., cool slowly, filter off yel.-or. cryst.; wash with 2 ml. 5()V(. ale., dry on 
porous tile. M.p. 165.5-156.8° rap. htg. (!) [cf. (2)]. 

® /9-Naphthyl acetate: from C in ice cold alk. soln. by shaking with AcyO {100% yield); 
m.p. 71-72° (3). 

® /9-Naphthyl benzoate: from C by shaking alk. soln. with BzCl; m.p. 106-107° (4). 

® /9-Naphthyl ^-nitrobenzoate: m.p. 169° (5) (6). 

® /9-Naphthyl 3,5-dinitrobenzoate: from C 4* 3,5-<linitrobenzoyl chloride pyridine; 
ndls. from ale., m.p. 210.2° cor. (7) [cf. T 1.47]. 

® /9-Naphthyl benzenesulfonate : from C -h benzenesulfonyl chloride in aq. alk.; ndls. 
from ale., m.p. 105-107° (8). 

® /9-Naphthyl ^-toluenesulfonate : from C-f 7 >-toIucnesulfonyl chloride-f aq. alk.; 
Ifts: from ale., m.p. 125° (9). 

® /9-Naphthyl ^nitrobenzyl ethdr: m.p. 106° (10) [cf. T 1.44]. 

® /9-Naphthyl 2,4-dinitrophenyl ether: colorlcvss hair-like ndls. from ale., m.p. 95° (11). 

® /9-Naphthoxyacetic acid: cryst. from aq., m.p. 153-154.5° (12); Neut. Eq. 202 [cf. 
T 1.46]. 

® /9-Naphthyl Af-phenylcarbamate: Ifts. from ale., m.p. 155-156° (13). 

® /9-Naphthyl iV-(a-naphthyl)carbamate: from C + a-naphthylisocyanat^e htd. with 
trace of anhydrous trimethyl (or triethyl)amine; cryst. from Igr., m.p. 166-157° (14) 
[cf. T 1.45]. 

® /9-Naphthyl f^,N-diphenylcarbamate: m.p. 140.6-141.5° (15) [cf. T 1.43]. 

1:1549 (1) MuUiken. “ Method ” I, 108 (1904). (2) Baril, Hauber, J. Am. Chem. Soc. 53, 1090 

(1931). (3) Chattaway, J. Chem. Soc. 1931, 2496 . (4) Autenricth, Miihlinghaus, Ber. 40, 

749 (1907). (5) Meijer, Rec. trav. chim. 53, 396 (1934). (6) Barnett, Nixon, Chem. News 

129, 190 (1924). (7) Phillips, Keenan, J. Am. Chem. Soc. 1926 (1931), (8) Georgescu, 

Ber. 24, 417 (1891), (9) Reverdin, Cr^pieux, Ber. 34, 2999 (1901); Bull. &oc. chim. (3) 25, 

1047 (1901). (10) Lyman, Reid, J. Am. Chem. Soc. 42,615-619 (1920). 

(11) Bost, Nicholson, J. Am. Chem. Soc. 57, 2369 (1935). (12) Koelsch, J. Am. Chem. Soc. 

58, 306 (1931). (13) Leuckart, J. prakt. Chem. (2) 41, 320 (1890). (14) French, Wirtel, 
Am. Chem. Soc. 48,1738 (1926). (15) Herzog, Ber. 40,1834 (1907). 
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1:1541 8,3'-DIHYDROXYBIPHENYL C 12 H 10 O 2 BeU. VI.991 

(m,m'-Biphenol) 


M.P. 123-124° 

Ndls. from hot aq,; sol. ale., ether, CHCI3, CeHe. 

C with FeCla (T 1.41) gives a blue-violet color. 

® 3,3'-Diacetoxybiphenyl: from C by htg. with AC 2 O + NaOAc; Ifts. from dil. ale., 
m.p. 82.5° (1> (2). 

® 3,3-Dimethoxybiphenyl: from C in alk. soln. by shaking with dimethyl sulfate; 
ndls. from 45% ale., m.p. 36° (1) (2). 

® 3,3-Dibenzoxybiphenyl: from C in alk. soln. by shaking with BzCl; ndls. m.p. 92° (2). 

1:1541 (l) Haeussormann, Toichmann, Bcr. 27, 2109 (1894). (2) Schultz, Kohlhaus, Ber. 39, 

3343-3344 (1906). 

1:1544 1,3-DIHYDROXYNAPHTHALENE OH C 10 H 8 O 2 Beil. VI-978 

(Naphthoresonnnol) 

M.P. 124° 

Lfts., sol. in aq., ale., ether, AeOH; spar. sol. CbHb, Igr. 

C with FeCb 1.41) gives milky turbidity, then a ycl. ppt. — Alk. solns. of C turn 
bro,wn in air. 

® 1,3-Diacetoxynaphthalene: C with AC 2 O -f AcONa at 100° gives prod., ndls. from 
AcOH, m.p. 55° (1). 

1:1544 (1) Metzner, .4/m. 298, 390 (1S97). 

1:1545 j>-TOLUHYDROQUINONE 

(2-Methylhydroquinone; 
toluquinol; 

2,5-dihydroxy toluene) 


M.P. 124-125° 

PI. from CcHe, xylene, toluene; or cryst. from aq. contg. NaHSOa — Very sol. aq., ale., 
ether — Spar. sol. CeHe, Igr.; insol. CS 2 — Subl. (on careful htg.) but not volatile with 
steam [dif. and sepn. from p-toluquinone (1:9007)]. 

_ C reduces NH 4 OH + AgNO,, Tollens’ reagt. (T 1 . 11 ) and Fehling’s soln. (T 1 . 22 ). 
C with alk. absorbs oxygen from air and gives blue-green color, turning dark brown — 
C in aq. NH4OH turns red in air and shows orange fluorescence. 

With FeCla C yields corresp. quinhydrone (fine black ndls. from ether, m.p. 52°); but 
with excess reagt. gives p-toluquinone (1:9007) — With Ca(OCl )2 soln. C gives blue-green 
color turning brown, 

C oxidized with Na 2 Cr 207 -f H2SO4 (1) yields p-toluquinone, m.p. 68 ° (1:9007). 

® 2 -Methylhydroqtiinone diacetate: from C boiled with AC 2 O for an hour; 100% 3 deld; 
cryst. from hot aq. or AcOH, m.p. 49° ( 2 ), [The mono acetate, obtd. from C AC 2 O 
at 0°, fornas ndls. from pet. ether, m.p. 92°; sol. alk. (2).] 


OH C 7 H 8 O 2 Beil. VI.874 

^-CH3 
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1:1545 |1) Kumagai, Wollfenstcin, Ber, 41, 299 (1908). (2) Schmid, Monatsh. 92^ 437-438 
(1911). 


1:1549 METHYL /^-HYDROXYBENZOATE CgHgOs 

HQ—<( )>—CO.OCH 3 

M.P. 131° 


With FeClg (T 1.41) C gives violet color. 
For microchem. detectn. sec (1). 


Beil. X-158 


(§) Saponification: Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. of 152 and yield.s 
?>-hydroxybenzoic a(‘id (1:0840) and methyl ale. (1:6120). 

® Methyl ^-acetoxybenzoate : from C by warming with Ac2(4; cryst., m.p. 85° (2). 

® Methyl ^-benzoxybenzoate : from C by warming with BzCI, m.p. 135° (2), [This 
deriv. requires a mixed m.p. with original C to be sure reaction has occurred.] 

® ^-Carbomethoxyphenyl iV-phenylcarbamate : from C + C6H5.N=C===0 in ether; 
cryst, from CeHs, m.p. 134-135° (2). [This deriv. itapiires a mixed m.p. with original 
C to be sure reaction has occurred.) 


1:1549 ( 1 ) Fischer, Stauder, Mikrochemie 8, 330 335 (1930). (2) von Hoesslc, J. prakt. Chem. 

(2) 99, 502 (1894). (3) Michael, Cobb. Ann. 363, 88 (1908). 


1:1550 /►-CYCLOHEXYLPHENOL 

(Hexahydro-y>-hydroxy- 
biphenyl) 


C12H16O 

CeHi,-^ ^-OH 


Beil. VI-583 


M.P. 132° 

Cryst. from CeHe — Insol. cold aq.; dif. sol. hot aq. from which C seps. in hair-like ndls. — 
Eas. sol, ether, fairly dif. sol. CeHe, Igr. — Volatile with steam. 

C is sol. in dil. NaOH or KOH but salts readily ppt. from cone, solns. 

C in 20 pts. CHCI 3 nitrated below 30° with 3 pts. cone. HNO 3 gave 94% yield (1), or 
C in dry AcOEt nitrated with fumg. HNO 3 + P 2 O 6 gave 73% yield (2) of 2,6-dinitro-4- 
cyclohexylphenol, cryst. from ale., m.p, 86.5-87° (1); 84-85° (2). 

® ^Cyclohexylphenyl acetate: from C *f AC 2 O in pyridine, m.p. 35° (3). 

® ^Cyclohexylphenyl benzoate: cryst. from MeOH, m.p. 118.5° (4). 

® ^Cyclohexylphenyl ^nitrobenzoate : from C htd. with p-nitrobenzoic acid -f 
SOCI2 + POCI3 (yield 15%); cryst. from ale., m.p. 137° (5). 

® ^Cyclohexyl 3,6-dinitrobenzoate : m.p. 168° cor. (6) [cf. T 1.47). 

® ^Cyclohexylphenyl methyl ether: from C -f dimethyl sulfate -f alk.; cryst. from 
MeOH; m.p. 57-58° (7), m.p. 58° (3), 59° (4). 


1:1550 (1) Baroni, Klcinau, Monatsh. 68, 258 (1936). (2) Bartlett, Garland, J. Am. Chem. Soc. 
55, 2066-2067 (1933). (3) von Braun, Ann. 472, 56 (1929). (4) Meyer, Bernhauer, 

Monatsh. 58/54, 734 (1929). (5) Lilly, Garland, J. Am. Chem. Soc. 52, 2114 (1930). (6) Phil¬ 
lips, Keenan, J. Am. Chem. Soc. 53, 1926 (1931). (7) Bodroux, Ann. chim. (10) 11, 569-66(f 

(1929). 


1:1555 PYROGALLOL 

OH 

CeHeOs 

BeB. VI-1071 

(1,2, 3-Trihydroxy benzene; 

/V>H 



pyrogallic acid) 

Qoh 



M.P. 133° B.P. 309° 





Subl. undecomposed — Sol. in 2 i pts. aq. at 13°; sol. ale., ether; spar. soL CeHe, CHCls, 
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C in alk. soln. rapidly absorbs oxygen from air. [Use in gas anal.] [C in aq. KOH 
absorbs O 2 more rapidly than in aq. NaOH <1) (2).] 

C in 1% aq. soln. gives with FeCla (T 1.41) an OY-Si color, changing in 15 min. to 
OY-S 2 ; with dil. Fed.? gives bluish soln. — C in alk. soln. gives with Fed? a deep red 
complex (3). 

C reduces NH4OH + AgNO? in cold. 

C with PkOH yields a picrate, C.PkOH, lemon-yel. cryst., m.p. 128-129® (4). 

C htd. with AC 2 O -f- Znd 2 in AcOH for 45 min. at 140-145° gives (54-57% yield) of 
gall ace toi)hcnonc (2,3,4-trihydroxyacetophcnone); cryst. from satd. aq. soln. of SO 2 , 
straw colored ndls., m.p. 171-172° (5). 

(g) Color reaction with glycerol-sulfuric acid: To 2 ml. aq. add 5 drops 1% aq. soln. C, 
then 1 drop glycerol, then 2 rnl. cone. H 2 SO 4 . Boil 20-25 sec. and immediately compare 
color against white background. Pyrogallol gives clear tint of violet red (VR-T 1 - 2 ). 
On contd. boiling or stdg. (;olor intensifies but later becomes impure (6). 

® Pyrogallol triacetate; from C in dil. aq. alk. on shaking ice cold soln. with Ac20,* 
92% yield; m.p. 172-173° <7). _ 

® Pyrogallol tribenzoate: from C in dil. aq. alk. + excess BzCl (preferably in inert 
atmosphere to avoid darkening); pr. from ale., m.p. 89-90° (8). [Note that C -f 
BzCl in pyridine gives much monobenzoatc, m.p. 140° but no dibenzoate, m.p. 108° 
along with the tribenzoate (9).] 

® Pyrogallol tri-(/>-nitrobenzoate) : m.p. 230°. 

® Pyrogallol tri-(3,5-dmitrobenzoate); m.p. 205° [cf. T 1.47). 

® Pyrogallol tribenzenesulfonate: from C + C6H5802d in dil. aq. alk. (10) or in 
pyridine (11); cryst. from ale., m.p. 140-142° (10); 140° (11). 

® Pyrogallol triglycolic acid: from C + 3 moles chloroacetic acid + aq. alk.; cryst. from 
hot aq., m.p. 198° (14) [cf. T 1.46]. 

® Pyrogallol tris-(7V-phenylcarbamate): m.p. 173° (12). 

® Pyrogallol tris-(iV,iV-diphenylcarbamate): m.p. 212° (13) [cf. T 1.43]. 

1:1555 (1) Henrich, Ber. 48, 2006 2008 (1915). (2) Honrich, Z. nngttw. Chem. 29, 149-152 

(1916). (3) Weinland, Binder, Ber. 45, 151 (1912). (4) Baril, Hauber, J. Am. Chem. Soc. 

53, 1090 (1931). (5) Badhwar, Venkataraman, Organic Hynlhesis 14, 40-41 (1934). 

(6) Miillikcn, “Method” I, 110 (1904). (7) Chattaway, ./. Chem. Soc. 1931, 2496. 

(8) Skraup, Monaish. 10, 391 (1889). (9) Einhorii, Hollandt, Ann. 301, 105-107 (1898). 

(10) Georgescu. Ber. 24, 418 (1891). 

(11) von Wacek, Oesterr. Chem. Zig. 40, 63-64 (1937). (12) Snape, Ber. 18, 2480 (1885). 

(13) Herzog, Ber. 40, 1833 (1907). (14) Giacosa, J. prakt. Chem. (2) 19, 398-399 (1879). 


1:1560 j^-HYDROXYBENZOPHENONE 

(p-Bcnzoylphenol) /■ 


O C 13 H 10 O 2 Ben. Vm-158 



M.P. 134-135° 

Cryst. from aq., dil. MeOH, or CeHe -j- Igr. — Very sol. ale., ether, AcOH; spar. sol. aq. 
C reduced with amalgamated Zn + HCl gives nearly quant, yield of p-benzylphenol 
(1:1485), m.p. 83^84° (1). 

[For prepn. of C from phenyl benzoate by htg. with AICI 3 at 140° for 15 min. (quant, 
yield) see ( 2 ).] 

® j^Acetoxybenzophenone: from C 4- AC 2 O in pyridine; ndls. from MeOH, m.p. 81® 
(3). 

® A-Benzoxybenzophenone: m.p. 114-115° (4). 
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® ^oHydrozybenzophenone oxime: from C on boiling 4-5 hrs. with an ale. soln. of 
NH 2 OH.HCI -h aq. NaOH; upon passing in CO 2 a inixt. of two stereoisomers is pptd. 
as an oil which solidifies on stdg. By fractional pptn. from AcOH soln. this may be 
separated into a low melting form, m.p. 81°, and a higher melting form, m.p. 152°. 
The former rapidly changes to latter on warming at 80° (5). 

® ^Hydroxybenzophenone phenylhydrazone: from C in least possible ale. by htg. with 
phenylhydrazine 1 lir. at 160°; cryst. from f)et. ether, m.p. 144° (6). 

® ^Hydroxybenzophenone 2,4-dinitrophenylhydrazone: or. cryst., m.p. 242.4° cor. 
(7)[cf.T1.14]. 

® ^Hydroxybenzophenone semicarbazone: from C in al(!. htd. at 100° with an aq. soln. 
of semicarbazide HCl -f KG Ac; cryst. from CeHe, m.p. 194° (6). 

1:1560 (1) Clemmensen. Ber. 47, 682 (1914). (2) Rosonmurid, Sohiuirr, Ann. 460, 89 (1928). 

(3) Blakey, Jones, Scarborough, J. Chem. Soc. 1927, 2807. (4) Adickes, von Mullenheim, 

Simson, Ber. 66, 1904 (1933). (5) Smith, Ber. 24, 4040“404] (1891). (O) HuIkt, Brunner, 

Monaish. 56, 328-329 (1930). (7) Forrante, Bloom, Am. J. Pharm. 105, 383 (1933). 

1:1565 FUROIN H C 10 H 8 O 4 Beil.XIX-304 



M.P. 135°; 138-139° cor. 

Nearly colorless cryst. (about Y-T 3 ) — Dif. sol. aq., ale., ether; sol. warm ale., toluene. 
Crude product is apt to be dark brown and sticky but (;an be purified by air drying and stdg. 
with ether which removes a black tar. After several such treatments C is further purified 
by soln. in hot ale. (3-4 pts.) and pptd. by slowly pouring into 5 vols. aq. with rapid stirring 

( 1 ). 

C with FeCU (T 1.41) gives no coloration, but is eas. sol. in cold NaOH to deep bluish 
green soln., very deep violet red by transmitted light; color discharged on diln. after first 
changing to green — C is sol. in cone. H 2 SO 4 with deep blue-green color. 

C, rapidly cooled from its soln. in 12 pts. hot ale., and the resultant cryst. mass, redis¬ 
solved by addn. of min. amt. aq. NaOH, gives green soln.; on addn. of equal vol. of aq. 
and leading through a stream of air at 0 °, the green color disappears and is replaced by a 
smutty brown, together with a ppt. of furil. On further addn. of aq. the pptn. of furil is 
nearly quant.; recrystd. from ale., golden ndls., m.p. 162° (165°) (2). 

C (5 g.) -b nitrolxjnzene (4 g.) in ale. (50 nd.) boiled 2-3 min. with 2 ml. 6 % NaOEt 
gives on cooling 94% yield furil (1:9065), m.p. 162° (3) — C on treatment at 100° for 2 
hrs. with aq. soln. of CUSO 4 -f pyridine gives (63% yield) furil (1:9065), yel. ndls. from 
MeOH, m.p. 165-166° (4) — C in MeOH treated with NaOMe + I 2 gives (80% yield) furil 
(1:9065), yel. cryst. from CeHe, m.p. 164-165° cor. (1). 

[For prepn. of C from furfural ( 1 ; 0185) + ale. KCN in 37.5% yield see {4).] 

® Color test: C in MeOH added to NaOMe soln. gives navy blue color, much intensified 
if furil is also present ( 1 ). 

® Furoin acetate: from C on boiling with AC 2 O; ndls., m.p. 76-77° (2). 

® Furoin benzoate^ m.p. 92-93°. 

® Furoin oxime: C in 4 pts. ale. -b 6 pts. aq. shaken 2-3 hrs. with 1 mole NaOH -b 
excess NH 2 OH gives pale yel. soln. from which CO 2 ppts. 50% yield of furoin o-oxime, 
pr. from ale., m.p. 160-161° — From the filtrate ether extracts (25% 3 rield) furoin 
/S-oxime, pale yel. cryst., m.p. 102° (5) (6). 
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® Furoin phenylhydrazone: from C in 2 pts. ale. on warming 30 min. with slight excess 
phenylhydrazine + few drops AcOH; ndls. from Igr. -f C^He, m.p. 70-81° (6). 

® Furoin 2,4-dinitrophenyUiydrazone: orange-red cryst. from ale,, m.p. 216-217° (7). 

1:1585 (1) Corson, McAllister, J. Avi. Chem. Soc. 51, 2824-2825 (1929). (2) Fischer, Ann. 211, 

221 (1882). (3) Nisbet, J. Chem. Soc. 1928, 3124. (4> Hartmann, Dickey, J. Am. Chem. Soc. 

55, 1229 (1933). (6) Werner, Detscheff, Bcr. 38, 79 (1905). ((i) Macnair, Ann. 258, 222-223 

(1890). (7) Campbell, Annlyst 61, 393 (1936). 


- /5-RESORCYLALDEHYDE 

(2,4-Dihydroxy benzaldehyde) 


M.P. 135-136° 

See 1:0065. Genus 1: Aldehydes. 


CHO 
OH 


C 7 H 6 O 3 Beil. Vm-241 


H 


1:1570 HYDROXYHYDROQUINONE 

(1,2,4-Trihydroxybenzene) 


M.P. 140.5° 



CeHeOs Beil. VI-1087 


El. from ether — Very eas. sol. aq., ale., ether, AcOEt; insol. CHCI 3 , CS 2 , CeHe, Igr. 

C in aq, soln. rapidly turns brown in air — C in alk. or NH4OH soln. turns violet in air. 
[Aik, soln. of C absorbs oxygen as well as alk. pyrogallol; reagt. prepd. by making alk. soln, 
of hydroxyhydroquinone triacetate (see below) which is usual comml. form ( 1 ) ( 2 ).] 

C in very dil. aq. soln. gives with FeCL (T 1.41) transient green,which on addn. of Na 2 C 03 
changes first to dark l)lue, then to wine red; C in cone. aq. soln. gives with FeCls dark floe, 
ppt. — C with cone, H 2 SO 4 gives green soln. grad, changing to violet; on warming soln. 
becomes dark cherry red. 

C after fusion with phthalic anhydride (T 1.42) gives alk. soln. showing strong greenish 
fluorescence (3) but on further addn. of alk. fluorewS. disappears. 

C rubbed with excess dry Br 2 in porcelain dish, excess reagt. evapd., and residue recrystd. 
first from ale., then from CHCI 3 , yields or.-red. granules of tribromohydroxybenzoquinone 
[Beil. VIII-240], m.p. 20(^207° (4). 

C with PkOH yields picrate, C.PkOH, or .-red cryst., m.p. 96° (5). 

® 1,2,4-Triacetoxybenzene (hydroxyhydroquinone triacetate): from C on refluxing 
several hrs. with equal wt. fused NaOAc -|- 10 pts. AC 2 O; crude prod. pptd. by pouring 
into aq.; then dried and recrystd. from abs. ale., white ndls., m.p. 96-97® (4). [For 
prepn. in 86-87% yield from benzoquinone 4- AC 2 O see (6); for hydrolysis to C by 
htg. in 2 pts. MeOH with 0.2 pt. cone. HCl for 1 hr. (80% yield) see (7).] 

® 1,2,4-Tribexizoxybenzene (hydroxyhydroquinone tribenzoate): from C + BzCl in 
presence of dil. alk., or alk. carbonates, or pyridine; Ifts. from ale., m.p. 120° (8) 
[much less easily saponified than triacetate]. 

1:1570 (1) Henrich, Ber. 48, 2008 (1915). (2) Henrich, Z. angew. Chem. 29, 152 (1916). 
{ 3 ) Form&nck, Knop, Z. anal. Chem, 56, 294 (1917). (4) Barth, Schreder, Monaish. 5, 593- 

594 (1884). (5) Baril, Hauber, J. Am. Chem. Soc. 53, 1090 (1931). (6) Vliet, Organic 
Syntheses, Coll. Vol. I, 310-311 (1932). (7) Healey, Robinson, J. Chem. Soc. 1934, 1626-1627. 

(8) Thiele, Jaeger, Ber. 34, 2837 (1901). 
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1:157S 1,8-DIHyDROXnrAPHTHALENE OH OH CioHgOj Befl. VI-981 


CO 

M.P. 143° ( 2 ) 

Crystals from AcOH by diln. with aq. — Spar. sol. aq. or Igr.; sol. ether, CeHe. 

FeCls (T 1.41) yields white flocks becoming dark green — C with HNO 2 yields yellow 
flocks, sol. in alk. or NH 4 OH with intense orange color — C dis. in cold cone. H 2 SO 4 with 
greenish gold color. 

C shaken with aq. Na 2 C 03 + (CH 3 ) 2 S 04 yields 1,8-dimethoxynaphthalene, Ifts. from 
pet. ether, m.p. 50° ( 1 ). 

® 1 , 8 -Diacetoxynaphthalene: from C with hot AC 2 O + pyridine; pl. from AC 2 O, m.p. 

155° ( 2 ). [Use in purifri. of comml. C via hydrolysis with HCl in AcOH (2).] 

® 1 , 8 -Dibenzoxynaphthalene: from C + BzCl -f pyridine (cf. T 1.47); m.p. 174-175°. 

1:1573 (1) Heller, Kretzschmann, Ber. 54, 1106 (1921). (2) Green, J, Chem. Soc, 1937, 2342- 

2343. 


1:1576 3,4.DIHYDROXYBIPHENYL 

(Phenylpyrocatechol) 


M.P. 145° (2) 


C 12 H 10 O 2 Beil. VI-990 



OH 


Sol. ale., acetone, CHCI3, CeHe; cold satd. aq. soln. conts. 1.6 g./liter. 

C with FeCls (T 1.41) gives light green color, changing to reddish brown on stdg., or to 
deep violet on addn, of Na 2 C 03 — C reduces Tollens’ soln. (T 1 . 11 ) and gives ppt. with 
Pb(N 03)2 soln. or Br 2 -aq. ( 1 ). 


® 3,4-Diacetoxybiphenyl: m.p. 77,5-78° (1). 


1:1576 ( 1 ) Norris, Macintirc, Corse, Am. Chem. J. 39, 128 (1903). (2) Harvey, U. S. 1,952,755 
(March 27, 1934). 


- /kHYDROXYPHENYLACETIC ACm CsHgOs Beil.X-190 

H(>-<( )>—CH,.COOH 

M.P. 148° 

See 1:0500. Genus 3: Acids. 


- DIMETHYLDIHyDRORESORCINOL C 8 H 12 O 2 Beil. Vn-559 

(“ Methone “ Dimedone ”) (CH 3)2 C.CHg.CO.CHg.CO.CH, 

I_I 

M.P. 148-150° dec. 

See 1:0768. Genus 3: Acids. 

- PROTOCATECHUALDEHYDE CHO CtH^As Beil. Vm-246 

(3,4-Dihydroxybenzaldehyde) 



M.P. 153-154° dec. 

See 1:0073. Genus 1: Aldehydes. 
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1:1579 2,2'-DIHYDROXY.5,5'.DIMETHYLBIPHENYL C 14 H 14 O 2 Beil. VI-IOIO 

( 3 , 3 '-Bi- 7 >-cresol) H 3 C CH 3 


M.P. 153-154*^ 

Cryst. from aq., CeHe or toluene — Sublimable. 

C with FeCL (T 1.41) gives no color either in aq. or ale., but C is sol. in aq. NaOH. 

C htd. with 3 pts. Zn(U 2 for hrs. at 270-280° yields 3,6-dimethyldiphenylene oxide, 
volatile with steam; scales from dil. ale., m.p. 64° (1) (2>. 

® 2,2'-Diacetoxy-6,6'-dimethylbiphenyl: m.p. 88 ° (3) (4). 

® 2,2-Dimethoxy- 6 , 6 '-dmiethylbiphenyl: ndls. from 70% ale., m.p. 61° u.c. (4). 

1:1579 (1) Sugii, Shindo, J. Pharm. Soc. Japan 53. 97-99 (1933) ; Cent. 1933, II, 1678. (2) Sugii. 
Shindo, J. Pharm. Soc. Japan 53. 571 579 (1933); Chem. Abs. 28, 151 (1934). (3) Plchter, 

Ackerman, Helv. Chim. Acta 2, 597 (1919). (4) Pummerer, Puttfarcken, Schopflocker, Ber. 

58, 1815 1810 (1925). 

- SALICYCLIC ACID 

(o-Hydroxybenzoic acid) 

M.P. 158° cor. 

See 1:0780. Genus 3: Acids. 

1 ; 1580 4,4'-DIHYDROXY-3,3'-DIMETHYLBIPHENYL C 14 H 14 O 2 Beil. VI-1009 



M.P. 160-161° ( 1 ) < 2 ) 

Ndls. from hot aq. or aq. ale.; cryst. from CCI4, toluene or CeHe — Eas. sol. aJc., ether, 
AcOH, boil. CeHe; dif. sol. aq. 

C with FeCls (T 1.41) gives grass green flocks ( 2 ). 

® 4,4'-Diacetoxy-3,3'-dimethylbiphenyl: from K salt on boilg. with AcOH; ndls. from 
ale., m.p. 131° (3); 135.5° {2). 

® 4,4'-Dibenzoxy-3,3'-dunethylbiphenyl: from C -f BzCl in alk. soln., ndls. from AcOH, 
m.p. 185*^ <3). 

1:1589 (1) Goldschmidt, Schulz, Bernard, Ann. 478, 20 (1930). (2) Fichter, Ackerman. Helv. 
Chim. Acta 2, 596 (1919). (3) Hobbs, Ber. 21, 1067 (1888). 

1:1581 2,4'-DIHYDROXYBIPHE]m. C 12 H 10 O 2 Beil. VI-990 

(o,p-Biphenol) 


M,P. 162-163° B.P. 342° 

Eas. sol. ale., ether; insol. toluene; spar. sol. hot aq. 

C in aq, soln. gives with FeCla (T 1.41) a faint brown color followed by pptn. of flocks. 
C dis. in pure cone. H2SO4 yielding colorless soln. 


OH 


fC’" 

COOH 


CyHeOj BeU. X-43 
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C in abs. MeOH htd. 45 min. with 2 moles KOH 4* 2 moles CH 3 I yields 2,4'-dimethoxy- 
biphenyl, cryst. from ale., m.p. 70° {!). 

® 2,4'-Diacetoxybiphenyl: from C on boiling with AC 2 O; Ifts. from ale., m.p. 94® (2), 

1:1581 (1) Finzi, Mangini, Gazz. chim. Ual. 62, 1202 (1932). (2) Schultz. Schmidt, Strasser, 

Ann, 207, 358 (1881). 


1:1583 2,2'-DIHyDROXY-6,6'-DIMETHYLBIPHENYL C 14 H 14 O 2 Beil. S.N. 563 


CHs CHs 



M.P. 164® ( 1 ) 

PI. from dil. ale. — Sublimable. 

C htd. with ZnCl 2 yields 4,5-dimethyldiphenylene oxide, volatile with steam, pi. from 
ale., m.p. 62° {!>. 

® 2,2'-Diacetoxy-6,6'-dimethylbiphenyl: pr. from ale., m.p. 87® (1). 

® 2,2'-Dibenzoxy-6,6'-dimethylbiphenyl: ndls. from ale., m.p. 136° (1). 

1:1583 (1) Sugii, Shiudo, J. Pharrn. Soc. Japan 54, 149-353 (1934); Cent. 1935, I, 698; Chem. 
Abs. 29, 791 (1935). 


1:1585 4-HyDROXyBIPHEinrL 

(p-Phenylphenol; p-xenol) 


C 12 H 10 O 



M.P. 164-165® B.P. 305-308® (319°) 


Beil. VI-674 


Lfts. from dil. ale., CeHe, or toluene — Only slightly volatile with steam — Eas. sol. ale., 
ether, CHCI 3 ; dif. sol. cold pet. ether. 

Sol. in hot NH 4 OH or Na 2 C 03 but is extracted even from alk. solns. by ether. Gives no 
coloration with FeCla (T 1.41). 

C in CHCI 3 treated with 1 mole Br 2 (in CHCI 3 ) gives 3-bromo-4-hydroxybiphenyl, 
m.p. 96° ( 1 ); C in CHCI 3 treated with 2 moles Br 2 (in CHCI 3 ) gives 100 % yield 
3,5-dibromo-4-hydroxybiphenyl, ndls. from CHCI 3 -f- It. pet., m.p. 91-94® (96) ( 1 ). 


® ^Xenyl acetate: from C by refluxing with AC 2 O -h drop of cone. H 2 SO 4 (100% yield) 
(2) or by refluxing with AC 2 O + NaOAc (aim. 100% yield) (3); cryst. from EtOH or 
MeOH, m.p. 87-88®. 

® ^Xenyl benzoate; from C on htg. with BzCl (4); or by shaking with BzCl -f aq. 
alk. (5); cryst. from ale., m.p. 150-151® (4) (6); 148.5-149.5® <7); 147-148® (5) [a m.p. 
of 121° has also been reported (8)]. 

® ^Xenyl benzenesulfonate; from C -f benzenesulfonyl chloride in pyridine (66% 
yield); cryst. from MeOH or dil. ale., m.p. 104-105° (9). 

® ^Xenyl ^-toluenesullonate: from C -f p-toluenesulfonyl chloride in pyridine (76% 
yield); pi. from 1:1 ale. -f acetone or CeHe + Igr.; m.p. 178.5-179.6® (9); cryst. from 
AcOH, m.pi 177® (9) (10). 

® >-Xenyl 2,4-dinitrophenyl ether: from C -f equiv. aq. NaOH + 2,4-dinitrochloro- 
benzene; faintly greenish yel. ndls. from ale., m.p. 118® (11). 


1:1585 (1) Bell, Robinson, J. Chem. Soc. 1927, 1132. (2) Cheetham, Hey, J. Chem. Soc, 1987, 
771. (3) Hazlet, Kornberg, J. Am. Chem. Soc. 61, 3037 (1939). (4) Blicke, Weinkauff, 
J. Am, Chem. Soc. 54, 331 (1932). (5) Friebel, Rassow, J, prakt. Chem. (2) 63, 455 (1901). 
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(6) Kaiser, Ann. J857, 101 (1890). (7) Harris, Christiansen, J. Am. Pharm. Aaaoc. JJ4, 553- 
667 (1936). (8) Raiford, Colbert, J. Am. Chem. Soc. 47. 1456 (1925). (9) Hazlet, J. Am. 
Chem. Soc, 69. 287 (1937). (10) Bell, Kenyon, J. Chem. Soc. 1926, 3049. 

(11) Bost, Nicholson, J. Am. Chem. Soc. 67, 2369 (1935). 


1:1590 HYDROQUINONE H0~-< ^ OH C 6 H 6 O 2 Beil. VI-836 

(1,4-Dihydroxy benzene; 
quinol) 

M.P. 171® B.P. 386® 

Subl. undecomposed 10® below m.p. — At 15® 100 pts. satd. aq. soln. conts. 5.8 pts. C; 
eas. sol. ale., ether; very dif. sol. cold CeHs (0.2 g. per liter) [sepn. from pyrocatechol 
(1:1520)]. 

C in cold satd. aq. soln. gives with excess FeClg (T 1.41) a YO color [green ndls. of quin- 
hydrone (see below') may separate as intermediate, but excess FeClg yields quinone (1:9025)] 
— C in alk. soln. turns brown in air — C reduces Fehling’s soln. (T 1.22) in cold; ammonia- 
cal AgNOa on warming. 

C with PkOH yields a picrate, light yel. cryst., m.p. 115-117° (1). 

C shaken with excess dimethyl sulfate -h 5 aq. NaOH yields hydroquinone dimethyl 
ether (1:7160), m.p. 56® (2). [Hydroquinone monomethyl ether (1:1435) also has m.p. 
56° but is sol. in alk.] 

® Oiiwihydroiie formation : HO— ^ —OH.O=< ^ ^ >=0: To 0.1 g. C in 3 ml. 

aq. slowdy add 2-3 ml. 10% FeCL soln.; ppt. of green ndls. of the quinhydrone 
separates. 

1,4-Diacetoxybenzene (hydroquinone diacetate) : from C in 98% yield on shaking ice 
cold alk. soln. with AC 2 O; Ifts. from aq. or ale., m.p. 123® (3). [Hydroquinone mono¬ 
acetate; pr. from pet. eth., m.p. 62-63® (15).] 

® 1,4-Dibenzoxybenzene (hydroquinone dibenzoate): from C -f 2 moles BzCl + aq. 
alk. (4), or by htg. C with BzCl (5) (6); m.p. 199®; cryst. from toluene, m.p. 204° cor. 
(6). [Hydroquinone monobenzoate: cryst, from boilg. aq. or dry MeOH, m.p. 163° 
(14).] 

® Hydroquinone di-(^nitrobenzoate): cryst. from ale., m.p. 258° (7) (8) [cf. T 1.47]. 
® Hydroquinone bis-(3,6-dinitrobenzoate): m.p. 317®. 

® Hydroquinone di-(benzenesulfonate): from C benzenesulfonyl chloride + alk.; 
pale yel. cryst., m.p. 120-121° (9). 

® Hydroquinone di-(^toluenesulfonate): from C -f p-toluenesulfonyl chloride in 
pyridine in cold (26% yield); Ifts. from 25 pts. ale., m.p. 159° (10). [The mono- 
p-toluenesulfonate forms ndls, from CeHe, m.p. 98-99° (10).] 

® Hydroquinone diglycolic acid: HOOC.CH 2 O— ^ —O.CH 2 .COOH: from C + 2 

moles chloroacetic acid -h aq. alk.; cryst, from AcOH, m.p. 250-251® (11) [cf. T 1.46]. 
® Hydroquinone bis-(iV-phenylcarbamate): from C -f phenylisocyanate; pr. brown¬ 
ing at 200° and melting 205-207° (12); m.p. 224® (13). 

1:1699 (1) Baril, Hauber, J. Am. Chem. Soc. 63, 1090 (1931), (2) Vermeulen, Rec. trav. chim. 

96. 28 (1906). (3) Chattaway, J. Chem. Soc. 1931, 2496. (4) Echtermeier, Arch. Pharm. 

944, 66 (1906). (5) Doebner, Wolff, Ber. 19, 661 (1879). (6) Bogert, Howells, J. Am. Chem. 
Soc. SS6t 846 (1930). (7) Barnett, Nixon, Chem. News 199, 191 (1924). (8) Meijer, Rec. trav. 

chim. 394 (1934). (9) Georgescu, Ber. 94, 418 (1891). (10) Borsche, Frank, Ann. 460, 

84 (1926). 

(11) Bischoff, Frahlich, Ber. 49, 2797 (1907). (12) Snape, Ber. 18, 2429 (1885). (13) Mor¬ 
gan, Pettet. J. Chem. Soc. 1931, 1126. (14) Kehrmann, Sandoz, Monnier, Helv. Chim. Acta 

4, 943 (1921), (16) Olcott, J. Am. Chem. Soc. 69, 393 (1937). 
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1:1592 1,4-DIHYDROXYWAPHTHALENE OH C 10 H 8 O 2 Beil. VI-979 

(a-N aphthohy droquinone) 


M.P. 176° (192° {3» 

Sol. ale., ether, AcOH; mod. sol. hot aq.; insol. CS 2 , Igr., cold CeHo. 

C, with cone. H 2 SO 4 , gives violet color — C turns red or blue in air — C with boiling 
FeCls gives a-naphthoquinone, m.p. 125°. 

[For prepn. via reduction of a-naphthoquinone (1:9040) with SnCk + HCl see (I).] 

(g) 1,4-Diacetoxynaphthalene: from C-f AC 2 O; this, from ale., m.p. 128-130° (2); 
128° (3). 

® 1,4-Dibenzoxynaphthalene: from C -f BZ 2 O on htg.; cryst. from AcOH, m.p. 169° 
(4). 

1:1592 (1) Russig, J. prakt. Chem. (2) «2. 32-33 (1900). (2) Korn, Ber. 17, 3025 (1884). 

(3) Wolff, Ann. 399, 279 (1913). (4) Panizzon-Favre, Gazz. chim. Hal. 54, 833 (1924). 

1:1594 2,7-DIHyDROXYNAPHTHALENE C 10 H 8 O 2 Beff. VI-985 



M.P. 185-186° 

Ndls. from aq. — Sublimes (with some decompn.) in Ifts. — Practically non-volatile with 
steam — Eas. sol. hot aq., sol. ale., ether; mod. sol. CHC1,3, Celle; insol. Igr., CS 2 . 

Alkali or even ether solns. rapidly darken in air — With FeCls (T 1.41) shows transient 
blue or blue green color. [With FeCl ,3 under carefully controlled conditions C gives 68% 
yield of 2,2',7,7'-tetrahydroxybinaphthyl-l,l', cryst. with 2 H 2 O from aq. contg. SO 2 , 
m.p. 114°; air dried anhydrous prod. m.p. 214° {!)] — C with Ca(OCl )2 soln. gives dark 
red color changing to brown. 

C with aq. KOH -f dimethyl sulfate gives 2,7-dimethoxynaphthalene, ndls. from ale., 
m.p. 138° (2). [The monomethyl deriv., 7-mcthoxy-2-hydroxynaphthalene, ndls. from ale., 
m.p. 113-114°, has also been reported (3).] 

® 2,7-Diacetoxyiiaplitbalene: from C + AcCl; cryst. from AcOH, m.p. 136° (4). 
[The monoacetyl cpd., ndls. from MeOH, m.p. 171-172°, has been obtd. from C by 
actn. of AC 2 O on warm alk. soln. (5).] 

® 2,7-Dibenzoxynaphthalene : from C by htg. with BZ 2 O at 150°; cryst. from ale., m.p. 
139° (4). [The monobenzoyl cpd., ndls. from xylene or MeOH, m.p. 199° has been 
obtd. from C by actn. of BzCl on warm alk. soln. (5).] 

® 2,7-Di-p-toluenesulfonyloxynaphthalene: from C -f p-toluenesulfonyl chloride -f 
aq. alk.; cryst. from AcOEt or CCU; m.p. 150° (6). 

® 2,7-Dihydroxynaphthalene bis-(iV,N-diphenylcarbamate); m.p. 176° (5) [cf. T 1.43]. 
[The corresponding mono-derivative (7-hy^oxynaphthyl iV,iV-diphenylcarbamate), 
cryst. from xylene 4* p-dichlorobenzene, m.p. 261°, has been obtd. from C by actn. of 
diphenylcarbamyl chloride + KOH in acetone (5).] 

1:1594 (1) Brass, Patzelt, Ber. 79, 1344-1345 (1937). (2) Fischer, Kern, J. prakt. Chem. (2) 

94, 34-35 (1916). (3) Bunziy, Decker, Ber. 38, 3272 (1906). (4) Clausius, Ber. 28, 520 

(1890). (5) Lesser, Kranepuhl, Gad, Ber. 58, 2122-2123 (1925), (6) Reverdin, Cr6pieux, 

Ber. 34,3000 (1901); BuU. aoc. chim. (3) 25,1047 (1901). 
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SOLID PHENOLS 


1 : 1595 - 1 ; 1605 


1:1595 CONIFERIN 

(Coniferyl /Sni-glucopyranoside) 
H H OH H H 


C16H22O8 


Beil. XXXl-221 


n 0 .cn 2 .il L k C— i>-0—CH: CH.CH 2 OH 


OH 


I 1 

H^OH 


OCII 3 


M.P. 185.5° 


Colorless udls. with 2 H 2 O from aq. becoming anhydrous in dry air or at 100° — Sol. in 
200 pts. cold aq.; spar. sol. ale., insol. ether, [a]^ = —70.1° based on anhydrous C in 
water at c = 0.4; —40.8° in pyridine at c = 1.5 {!). 

C gives Molisch carbohydrate test (Ceneric Test 2) but is excluded from Genus 2 by its 
coloration in supplementary t(‘.st 2 with cone. H 2 SO 4 — C with warm cone. H 2 SO 4 gives 
violet soln. changing to deep red, and giving a blue ppt. on addn. of a little water — C on 
warming with cone. H(J1 gives an intense cobalt blue. 

C gives no color with FeCL nor any ppt. with Pb(OAc 2 ) 2 . 

C on boiling with dil. H 2 SO 4 hydrolyzes to d-glucose (1:0305) and an amorph. polymeri¬ 
zation prod, of coniferyl ale. (Beil. VI-1131) —On distn. of acid, neutral, or alk. soln. C 
splits off H.CHO, especially after hydrolysis < 2 ). 

(g) Tetraacetylconiferin: from anhyd. C on htg. 5-6 hrs. at 100° with 7 pts. AC 2 O, shak¬ 
ing with aq. to destroy excess AcaO, and purifying resinous prod, by pptn. from ale. 
soln. with aq.; m.p. 125-l26° after softening at 90° (3). 

® Tribenzoylconiferin; from C by shaking with 10% NaOH + BzCl; prod, purified 
J:)y pptn. from ale. soln. with aq.; amorphous ppt., m.p. 80° after softening at 58° (2). 

1:1595 (1) Zempl6n, Z. physiol. Chem. 85, 418 (1913). (2) Klein, Biochem. Z. 169, 132 (1926). 

( 3 ) Tiemann, Nagai, Ber. 8, 1140-1141 (1875). (4) Kueny, Z. physiol. Chem. 14, 367 (1890). 


- PROTOCATECHUIC ACID 

(3,4-Dihydr()xybenzoic acid) 


M.P. 197-198° dec. 

See 1:0545. Genus 3: Acids. 



C7H6O4 


Beil. X-389 


m-HYDROXYBENZOIC ACID 


COOH 



CtHcOs Beil. X-134 


M.P. 200° 

See 1:0825. Genus 3: Acids. 


1:1605 METHYL GALLATE 

HO 

08H^05 Beil. X-483 

(Methyl 3,4,5-tri- 

V-. 


hydroxy l)enzoate ) 


COOCHs 


HO 



M.P. 200-201° 


With FeCls (T 1.41) gives dark green coloration — On alk. sapon. (T 1.51) gives dis¬ 
colored soln. which interferes with titration for Sap. Eq. but from which CH 3 OH (1:6120) 
can be distilled. 

[For prepn. from gallic acid (1:0875) -j- MeOH -h H 2 SO 4 see (3).] 
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® Methyl 3,4,5~triacetoxybenzoate: from C -f- AC 2 O by refluxing 3 hrs., pouring into aq., 
recryst. from ale. (85% yield), in.p. 120-122° (1). 

® Methyl 3,4»6-tribeiizoxybenzoate: from C + BzCl in pyridine, cryst. from ale., m.p. 
139° ( 2 ). 

1:1605 (1) Schwenk, J. prakt. Cimn. (2) 90, 57-58 (1914). (2) Einhorn, Hollandt, Ann. 301, 
110 (1898). (3) Mauthner, J. prakt. Chvni. (2) 133, 121 (1932). 

1:1610 SALICIN H H OH II H CisHigO: Beil. XXXI-314 

-o-o 

dH 20 H 

M.P. 200-201° cor. 

Colorless cryst. sol. in 28 pts. aq. at 15°; in 0.68 pts. aq. at 102 °; sol. ale., insol. ether; 
sol. in alk. or in AcOH — [a]i) = —63.6° in aq. at C = 4 ( 1 ); —45.6° in abs. ale. at C = 
0.6 (4) — Subl. undec. at 190-195° at 12 mm. ( 2 ). 

C with FeCls (T 1.41) gives no color — C gives with cone. H 2 SO 4 a bright scarlet (OR) 
color — C reduces Tollens’ reagt. (T 1 . 11 ) — C treated with slight excess Br^aq. yields 
ppt. of bromosalicin, ndls. from hot aq., m.p. 170° (3), 171° (4). 

Hydrolysis with hot dil. H 2 vS 04 yields d-glucose (1:0305]( and saliretin [Beil. VI-891] (an 
indef. polymer of o-hydroxyl)enzyl ale. (1:1490)). On distn. of acid, neut. or alk. soln., 
C splits off H.CHO espec. after hydrolysis (5). 

For study of detectn. and detn. see ( 6 ) (7). 

® Penta-acetylsalicin : from C in 100% yield on htg. 1 hr. at 100 ° with 6 pts. AcaO -f 3 
pts, pyridine and pouring into aq.; cryst. from ale., m.p. 130° ( 8 ), 131-132° (4); 
W'g ® = -18.5° (8). 

® Monobenzoylsalicin (Populin): from C + BzCl -f aq. alk. in 30% yield; cryst. from 
ale., m.p. 178-179° after sintering a few degrees lower; Wd = —2.0° in pyridine at 
C = 5 <9). 

® Salicin penta-(iV-phenylcarbamate): from C -F phenylisocyanate in cold anhydrous 
pyridine; amorph. pdr., m.p. 204° (not sharp) dec. (10). 

1:1619 ( 1 ) Zenipl6n, Z. physiol. Chem. 85, 420 (1913). (2) Fischer, Arch. Pharm. 276, 524 (1938). 

(3) Visser, Arch. Pharm. 235, 650 (1897). (4) Brauns, J. Am. Chem. Soc. 47, 1292-1294 
(1925). (5) Klein, Biochem. Z. 169, 132 (1926). (6) Jacobs, Fariiiacci, Ind. Eng. Chem., 
Anal. Ed. 8, 279-281 (1936). (7) Jackson, Dehn, Ind. Eng. Chem., Anal. Ed. 6 , 382 (1934). 
(8) Kunz, J. Am. Chem. Soc. 48, 266 (1926). (9) Richtmyer, Yeakel, J. Am. Chem, Soc. 56, 
2495 (1934). (10) Jolles, Gaez. chitn. Hal. 65, 1200 (1935). 


— SYRINGIC ACID 

(3,6-Dimethoxy-4-hydroxy- 
benzoic acid) 

M.P, (209°) 

See 1:0830. Genus 3: Adds. 



(Saligenin /8-d-gluco- 
pyranoside) 


HO.CH; 


M.h. 
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1:1615 

1:1615 ESCULIN 


CisHieOg 

BeiL XXXI-246 

(6-Glucosidoxy-7- 
hydroxycoumarin; 

H H OH 

ho.cHjA k c. 

H H 

H 

esculetin-[/3-d-gluco- 

Y CH 

pyranoside]-6) (1) (2) 

1 Ah A 

L\ ^ 




HO 

0 


M.P. 204-305° (rap. htg.) 
abt. 160° (slow htg.) 


White lustrous ndls. with 2 H 2 O, losing cryst. aq. at 120-130° — Sol. in 576 pts. aq. at 25° 
and in abt. 13 pts. at 100 °; sol. in MeOH, AcC)Kt, AcOH, pyridine; dif. sol. cold ale. (but 
cas. in hot), insol. ether — [afii — —37.7° in pyridine at p = 2 < 1 ) — On subl. at 190-200° 
at 12 mm. dec. yielding esculetin (.see below) (3). 

With FeCla (T 1.41) cold satd. aq. soln. of C gives blue-green (B-G) color; C is sol. in 
aq. alk. — C with a-naphthol (in CHCI 3 ) -f cone. H 2 HO 4 gives Molisch carbohydrate react. 
(Generic Test 2) — C reduce.s Fehling s soln. (T 1.22) on long boiling — C shaken with a 
little HNO 3 yields a yellow soln. becoming blood red on addn. of NH 4 OH — On warming 
with dil. HCl or H 2 SO 4 C hydrolyzes to 1 mole of esculetin (see below) and 1 mole d-glucose 
(1:0305) — C in AcOH treated with Br 2 in small portions gives cryst. ppt. of a:,a:-dibromo- 
esculin, m.p. 193-195° dec. (4). 

® Fluorescence of aq. soln. : In very dil. aq. soln. C shows magnificent light blue fluores¬ 
cence, extinguished by acids, intensified by traces of alk.; effect is even more brilliant 
in filtered ultra-violet light (perceptible to 1 pari C in 1 X 10*® pts. aq.). 

® Esculetin (6,7-dihydro3cycoumarin): from C on htg. with dil. H 2 SO 4 ; seps. from yel. 
soln. as cryst. ppt.; ndls. from dil. ale., m.p. 272° dec. (5). 

® Penta-acetylesculin: from C + AC 2 O; ndls. from ale., m.p. 166° ( 6 ). 

® Esculin tetra-[iV-phenylcarbamate] ; from C + pheaylisocyanate (6 moles) in anhy¬ 
drous pyridine; m.p. 270° dec. (7). 

(1) Seka, Kallir, Ber. 64, 622-627 (1931). (2) Macbeth, J. Chrni. Soc. 1931, 1288-1290 

( 3 ) Fischer, Arch. Pharm. 376, 516-517 (1938). (4) Liebermaim, Knietsch, Ber. 13, 1594 

(1880). (5) Zellncr, Stein, Monatsh. 47, 674-675 (1927). (6) Merz, Arch. Pharm. 370, 491 

(1932). (7) JoUcs, Gazz. chim. ital. 65, 1219 (1935). 



- 2-HYDROXy-8-NAPHTHOIC ACID f Y | ^ CuHgOs Beil.X-333 

k/VCOOH 

M.P. »16" 

See 1:0850. Genus 3: Acids. 
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1:1630 PHLOROGLUCINOL 

(1,3,5-Trihydroxybenzene) 

M.P. 317-319° frap. htg.) 

300-309° fsl. htg.) 

This, and Ifts. with 2 H 2 O from aq.; in.p. 117°; losing aq. above 100 ° — Hydrated cryst. 
sol. in 93 pts. aq. at room temp,; anhydrous C sol. in US pts. aq. at room temp. — C 
largely pptd. from aq. solns. by NaCl — Eas. sol. aU?., ether, pyridine — C is extraijted from 
weakly alk. sol' by ether. 

[For prepn. (46-53yield) via reduction and decarboxylation of 2,4,6-trinitrobenzoic 
acid see (I).] 

C (1% aq. soln.) gives with FeCls (T 1.41) a BV-V eol(>r, rapidly fading — C reduces 
Fehling's soln. (T 1.22) — C in alk. soln. ab.sorbs oxygen from air but less rapidly than 
pyrogallol (1:1555) — C in aq. soln. gives deep red color (K-VK) with pine splinter soaked 
in cone. HCl. 

C treated with Br 2 -aq. (not excess) gives ppt. of 2,4,6-tribromophIoroglucinol, cryst. with 
3 H 2 O from aq.; m.p. anhyd. cpd., 152-153° si. htg. (2) — C with PkOH gives brown pi- 
crate; C.PkOH, m.p. 101-103° (3). 

® 2,4,6-Trimtrophloroglucinol : Pour a soln. of 0.1 g. C in oonr. into a mixt. of 

1 ml. each cone. H 2 SO 4 and cone, HNO 3 with cooling and stirring until ppt. appears. 
Stand 5-6 min., then pour into 10 ml. cold water, cool, and filter. Wash ppt. with 

2 ml. aq. contg. 0.5 ml. cone. HGl, recryst. from boilg. mixt. of 3 ml. aq. and 1 ml. cone. 
HCl. Cool, filter, w^ash with 2 ml. aq. contg. 0.5 ml. cone. HCl and dry at 100 °. 
The prod, cryst. in pale yel. ndls,, melting 165-161)° u.c. It stains skin yellow, and 
when htd. on Pt foil deflagrates like picric acid (4). 

® 1,3,5-Triacetoxybenzene (phloroglucinol triacetate): from C refluxed 1 hr. with 
equal wt. fused AcONa 4* 5 pts. AC 2 O (85% yield (5)) or in 100 % yield from anhy¬ 
drous C stood 1 hr. with 6 pts. dry pyridine -}- 7 pts. AC 2 O, poured into aq. ( 10 ); 
cryst. from ale., m.p. 104-106° (5). [Note that with less AC 2 O a diacetate, also having 
m.p. 104° but depressing m.p. of triacetate, can be obtd.] 

® l,3,&-Tribenzoxybenzene (phloroglucinol tribenzoate): from C in aq. alk. on shaking 
with excess BzCl; ndls. from ale., m.p. 173-174° ( 6 ). 

® Phloroglucinol tri-^-nitrobenzoate: m.p. 283°. 

® Phloroglucinol tri-(3,6-dinitrobenzoate): m.p. 162° [of. T 1,47]. 

® Phloroglucinol tri-benzenesulfonate: from C in dil. alk. on shaking with benzenesul- 
fonyl chloride; cryst. from dil. ale., m.p. 115-117° (7). 

® PUoroglucinol tris-(N-phenylcarbamate): from C 4- phenylisocyanate + trace alk, 
at 100 ° < 8 ) or in s.t. at 100 ° in quant, yield (9); cryst. from ale. or AcOH, m.p. 190-191°. 

1:1630 ( 1 ) Clarke, Hartmann, Organic Syntheses, Coll, Vol. I, 444-446 (1932). (2) Zincke, 
Kegel, Ber. 33,1732 (1890). (3) Baril, Hauber, J, Am. Chem. Soc. 63,1090 (1931). (4) Mulli- 
ken, “ Method ” I, 109 (1904). (5) Heller, Kretzschmar, Ber, 46, 421 (1912). (6) Skraup, 

Monatah, 10, 722 (1889). (7) Gcorgescu, Ber, 34, 418 (1891). (8) Dieckmann, Hoppe, Stein, 
Ber, 37, 4631, 4637 (1904). (9) Michael, Ber. 38, 48 (1905). (10) Freudenberg, Ann. 483, 
237 (1923). 
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1:16;31-1:1623 


1:1621 BI-)9-NAPHTHOL 

(2,2'-Dihy(lroxyl)i- 

naphthy 1-1,10 


M.P. 218® 

Ndls. from ale.; Ifts. from toluene — Mod. sol. ale., sol. ether, spar. sol. CHCls, insoL 
aq. — Subl. in ndls. 

C with FeCls (T 1.41) ^ives a pale greenish yel. color which on htg. turns red, then brown. 

0 on htg. with 4 pts. ZnCL for 6-8 hrs. at 270° ( 1 ), or with J pt. P 2 O 5 (2) or with a slightly 
more than equal wt. POCI 3 (3) or on boiling with 4% V 2 O 5 for 7 hrs. (yield 50%) (4), or on 
distn. with 15 pts. Zn dust (5) gives/8-binaphthylene oxide, cryst. from CeHg, m.p. 156°. 

® 2,2'-Diacetoxybinaphthyl-l,10 from C + AeCl at 100°; cryst. from ale., m.p. 109° 

( 6 ). 

® 2,2-Dibenzoxybinaphthyl-1,1': from C + HzCl (togetlier with some raonobenzoate); 
m.p. 160° (7) [monobenzoate: m.p. 204° (7)]. 

® 2,2'-Dimethoxybinaphthyl-l,l': from C in ale. NaOH with dimethyl sulfate (94% 
yield); m.p. 190° (8). 

® Bi-/?-naphthol bis-(triphenylmethyl) ether: from C + 3 pts. triphenylehlororaethane 
boiled 20 min. with 5 pts, dry pyridine (100% yield); seales from CHCI 3 , m.p. 289° 
u.e. (9). 

1:1621 (1) Waldor, Ber, 16, 2171 (1882). (2) Dianin, Ber. 15, 1194 (1882). (3) Eckstein, Ber. 

38, 3068 (1905). (4) Clemo, Spence, J. Cfiem. Soc, 1928, 2815. (5) Sc^hoepfle, J. A?n. Chem. 

Soc. 45, 1568 (1923). (6) Fosse, Bull. hoc. chim. (3) 19, 612 (1898). (7) Dianin, Ber. 7, 125 

(1874). (8) Korezynski, Tucholaki, Chem, Abs. 26, 4044 (1932). (9) Pumniorer, Luther, 

Ber. 61, 1105 (1928). 



1:1623 6,6'-DIHYDROXY-2,2'-DIMETHYLBIPHENYL C 14 H 14 O 2 Beil. S.N. 563 

( 2 , 2 '-Bi-p-cresol) CH3 CH3 



oh/ /qh 

M.P. 888-239° {1) 

Pr. from dil. ale. — Eas. sol. ale., ether; dif. sol. hot CeHe; insol. cold aq., pet. ether — 
Nat. volatile with steam — Sublimable. 

Sol. in 8% aq. NaOH — Gives colorless soln, in 98% H 2 SO 4 . 

1:1623 (1) Pummerer, Puttfarcken, Schopflocker, Ber. 68, 1817 (1926). 


- GALLIC ACID 

(3,4,5-Trihydroxybenzoic 

acid) 



CrHeOs Beil.X-470 


M.P. 222-240® dec. 

See 1:0875. Genus 3: Acids. 
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- /J-RESORCYLIC ACID 

(2,4-Dihydroxybenzoic acid) 


M.P/226° dec. (213") 

See 1:0855. Genus 3: Acids. 


C 7 H 6 O 4 Beil.X-377 



1:1625 TRIKETOHYDRINDENE HYDRATE O 

Ninhydrin ”) ^ 


C 9 H 6 O 4 Beil. Vn-867 


TY 


OH 




OH 


O 


M.P. 241" dec. 


Crude prod, often pink in color, white after rccrystn. — On htg. turns red (with loss of 
aq.) abt. 125-130", later melting 241" dec. — Eas. sol. boilg. aq., dif. sol. ether. [For 
prepn. see «l).l 

In Generic Test 3 neutralizes 3-4 ml. A’/IO alk. with indef. end-point. In Generic Test 4 
gives no color with FeCls but soly. in alk. (Part 2 ) causes classification with phenols. 

Reduces NH 40 H/AgN 03 (T 1 . 11 ) or Fehling’ssoln. (T 1 . 22 ) — Soln. in dil. NH 4 OH turns 
reddish-violet on stdg. and then no longer reduces AgNOs — Aq. soln. colors skin purple. 

® Color reaction with alkali: on addn. of alk. to solid C, cry.st. turn yellow and dis. 
forming yel. soln. which subsequently turns blue on warming (even at ord. temp, if alk. 
is coned.) and becoming colorless on dilution. With dil. alk. (15% KOH) blue color 
does not appear unless soln. is htd. immed. after addn. of alk. to C ( 2 ). [The colorless 
diluted alkali soln, no longer reduces Fehling’s soln. and conts. salt of o-carboxyman- 
delic ac. By acidifying w ith excess dil. H 2 SO 4 , htg. 1 hr., extracting with ether, evapg., 
this acid is quant, converted to phthalidecarboxylic acid [Beil. XVIII-4181, cryst. 
(from hot aq.), m.p. 150-151" (2).l 

® Ninhydrin color reaction for a-amino acids: warm aq. soln. of C -f any a-amino acid 
(e.g., glycine) yields intense blue color. [For study of use in detectn. of a-amino acids 
see (2) (3) (4) (5) < 6 >: for study of mechanism see (4) (7); for comparison of color 
intensity with various amino acids sec {9).] 

(© Triketohydrindene bis-phenylhydrazone: C, in AcOH, treated with phenylhydrazine 
immed. gives red cryst. ppt.; prod, filtered and recrystd. from much ale. yields orange- 
red ndls., m.p. 207-208" ( 8 ). 

® Ketohydrindene phenazine: Equal wts. C 4* o-phenylenediamine, dislvd. in hot dil. 
AcOH give quant, yield yel. ppt., recrystd. from ale. as yel. pr., m.p. 218-219° ( 8 ). 


1:1625 (1) Teeters, Shriner, Am, Chem. Soc. 55, 3026-3028 (1933). (2) Ruhemann, J, Ckem, 
Soc, 97, 2026, 2030 (1910). (3) Harding, MacLean, J, Biol. Chem, 29, 217-230 (1915). 
( 4 ) Harding, Wameford, J, Biol. Chem. 25, 319-335 (1916). (5) Harding, MacLean, J. BioU 
Chem. 25, 337-350 (1916). (6) Herzfeld, Biochem. Z. 59, 249-259 (1914). (7) Retinger, 
J. Am. Chem. Soc. 59,1059-1066 (1917). (8) Ruhemann. J. Chem. Soc. 97,1448-1449 (1910). 
(9) Abderhalden, Z. physiol. Chem. 252, 88-89 (1938). 
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1:1630 1,6-DIHYDROXmAPHTHALENE 


M.P. 268“ (266°) 



CioHg 02 BeiL VI-980 


Pr. from aq. containing SO 2 ; sol. ether, acetone; mod. sol. ale., AcOH; spar. sol. aq.; 
insol. CeHo, pet. ether — For purification of tech. pn>d. see <1) <2). 

Aik. solns. of C turn brown in air; solns. in NH4OH or Na 2 C 03 turn rose-red — C reduces 
Fehling’s soln. (T 1.22) and even neutral AgNOg. 

C in aq. soln. with FeCla (T 1.41) gives white ppt. — For action of Br 2 see (2). 


® 1 , 6 -Diacetoxynaphthalene: from C -}- AC 2 O; colorless Ifts. from dil. ale., m.p. 159- 
160° ( 1 ). 

® 1,6-Dibenzoxynaphthalene: from C -|- excess B 7 .CI in pyridine at 100° for 1 hr. (98% 
yield); cryst. from pyridine, m.p. 235° (1) (3). 

® 1,5-Dimethoxynaphthalene: from C -f- dimethyl sulfate 4- aq. alk.; ndls. from ale., 
m.p. 181-182° (1), 182-183° (4). 


1:1630 (1) Fischer, Bauer, J. prakt. Chem. (2) 94. 13-14 (1916). (2) Wheeler, Erglc, J. Am, 

Chem, Soc, 62, 4872-4880 (1930). (3) Leman. Compt. rend. 202, 580 (1936). (4) Bentley. 

Robinson Weizmann, J. Chem. Soc. 91, 106-107 (1907). 


1:1635 PHENOLPHTHALEIN C 20 HUO 4 Beil. XVin-143 



A 


M.P. 261° 

White pdr. insol. aq., sol. ale. — Sol. in dil. alk. hydroxide or carbonate with intense RV 
color, discharged by large excess NaOH (for discussion of cause see (1) (2)) — Acidification 
of alk. soln. ppts. C in amorphous form very sol. ether; cryst. form is dif. sol. ether. 

C on warm, with dil. NaOH + Zn dust discharges color and on acidifn. ppts. phenol- 
phthalin (Beil. X-455] (1:0873), readily reoxidized (e.g., by K3Fe(CN)6 or KMn 04 ) to 
original C — C is sol. in cold cone. H 2 SO 4 with yellowish red color and ppts. unchanged on 
dilution. 

C (1 pt.) in boilg. ale. (4 pts.) treated with Br 2 (2 pts.) in AcOH (2 pts.) yields 3',5',3",5"- 
tetrabromophenolphthalein (3), colorless pdr. from acetone 4 AcOH, m.p. 293° cor. (4). 
[For action of Br from KBr/KBrOs mixt. see (5).] 

® Diacetylphenolphthalein; from C htd. with 5 pts. AC 2 O at 150-160° for 18 hrs. (or 
perhaps less); cryst. from hot ale., m.p. 143° (6). 

® Dibenzoylphenoiphthalein: from C in large excess cold 10% KOH on shaking with 
BzCl. The resultant white ppt. is filtered, washed with alk., twice extracted with boilg. 
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ale., and residual solid dislvd. in hot CeHe and repptd. by addn. of Igr. After drying 
above 100° (to remove cryst. CeHe), m.p, 169° (7). 

(g) Phenolphthalein dibenzenesulfonate: from C in dil. alk. shaken with benzencsul- 
fonyl chloride; colorless cryst. from ale., m.p. 112-113° (8). 

® Phenolphthalein bis-(N-phenylcarbamate): from C -h 2 moles phonylisocyanatc at 
130°; ndls. from CgHe, m.p. 135° (9]. 

1:1635 (l) Lund, J, Chem. Soc. 1930, 1844* 1852. (2) Amis, LaMcr, J, Am. Chem. Soc. 61, 907 
(1939). (3) Bacyer, Ann. 203, 77-80 (1880). (4) Thiel, Diehl, Cent. 1027, II, 2672. (5) Day. 

J. A7n. Chem. Soc. 52, 646-650 (1930). (6) Ref. 3, pagers 74-75. (7) Bistrzyeki, Ncncki, 

Rcr. 29, 132 (1896). (8) Georgescu, Cent. 1900, 1, 543. (9) Haller, Guyot, Compt. rend. 116, 

480 (1893). 


1:1640 4,4'-DIHYDROXYBIPHENYL 

(p,p'-Biphenol) 


C12H10O2 


Beil. VI-991 


M.P. 274-275° 


Ndls. or pi. from ale.; sol. ale., ether; spar. sol. aq., CeHr,. Subl. in scales. 

C with FeCl ,3 (T 1.41) gives no color — C with Ga(()Cl )2 sohi. gives transient violet. 

® 4,4-Diacetoxybiphenyl: from C on refluxing with AcoO; cryst. from dil. ale., m.p. 
160-161° (1), 163-164° cor. (2). _ 

® 4,4-Dibenzoxybiphenyl: from C + BzCl -f dil. aq. alk.; cryst. from boilg. AcOH, 
m.p. 241° (3). 

® 4,4'-Dibenzenesulfonyloxybiphenyl: from C + henzenesulfonyl chloride (2.1 moles) 
in pyridine (88% yield (5)); cryst. from w-PK)H, m.p. 148° (5). 

® 4,4-Di-^-toluenesulfonyloxybiphenyl: from C -h p-toluenesulfonyl chloride 4- dil. 
aq. alk. (21% yield (4)), or from C -f /Moluenesulfonyl chloride (2.1 moles) in p)yridine 
(100% yield (5)); cryst. from CeHe, m.p. 189-190° (4), or from ?t-PrOH, m.p. 187-188° 
(5). 

® 4,4-Dihydroxybiphenyl-0,0-diacetic acid: 

[H 00 C.CH 2 . 0 <( )>—<( )>-O.CH 2 .COOH 1 

from C + chloroacetic acid + aq. NaOH on htg. 1 hr.;- ndls. from dil. acetone, m.p. 
274“ (block) (1); Neut. Eq. 161. 

l:lC4t (l) van Alphen, Rec. trav. chim, 50, 416-417 (1931). (2) Courtot, Geoffroy, Compl. rend. 
178, 2261 (1924). (3) Moir, J. Chem. Soc. 01, 1305 (1907). (4) Gilman, Beaber, Myers, 
/. Am. Chem. Soc. 47, 2050 (1925). (5) Hazlet, J. Am. Chem. Soc. 61, 1921 (1939). 



ORDER I: SUBORDER I: GENUS 4: PHENOLS 
Division B, Liquid Phenolic Compounds 


- BUCETYL CII3.CO.CO.CH3 C4H6O2 Beil. 1-769 

B.P. SO'’ 

Yellow liq. of peculiar sweetish pung. odor — See Suborder 2 , Division B. Liquids 
(1:9500). 

With alk. in Generic Test 4-B gives opaque brown soln. 


1:1700 ACETYLACETONE 

(Pentanedione-2,4) 


CH3.CO.CH2.CO.CHa C6H8O2 Beil. 1-777 
CH3.i=cll.CO.CH3 


B.P. 139° (1) M.P. -30° (2) = 0.97G ® = 1.4465 

Soly. in aq. 15% at 30°; 34% at 80°; misc. ale., ether, CHCI3 — Odor liki acetone + 
AcOH — [For study of prepn. see (3).] 

OkI. equilibrium mixt. contains very high proportion of enol form; variously estimated at 
70% <4) (5) ( 0 ); 80% (7); 97% < 8 ) <9). 

C in 1 % aq. .soln. gives with FeCL (T 1.41) a permanent OR-RO color — C with aq. 
Cu(OAc )2 soln. gives heavy blue ppt. of Cu enolate, sol. in CHCI 3 . [For use in detn. of 
enol content see < 6 ) ( 10 ).] 

C wdth Poirrier’s blue as indicator titrates as monobasic acid — C with alk. -f I 2 .KI 
soln. (T 1.81 ) yields CHI3; C with Ca(OCl )2 gives CHCI3 -f AcOH (11). 

C with hydrazine hydrate, or with hydrazine sulfate -f 10% aq. NaOH reacts vigorously 
pptg. aim. quant, yield of 3 , 5 -dimethylp 3 Tazole [Beil. XXIIl-75], Ifts. from aq., ether, or 
Igr.^m.p. 107°; b.p. 220° cor. (12) [cf. (18)). 

[C htd. at 100 ° wdth excess phonylhydrazine yields l-phenyl-3,5-dimethylpyrazole [Beil. 
XXIII-75], liquid, b.p. 273°) — C mixed with aq, soln. of 7 >-nitrophenylhydrazine.HCl 
imrned. ppts. yel. ppt. ( 86 % yield) of l-(p-nitrophenyl)-3,5-dimethylpyrazole, yel. ndls. 
from dil. ale., m.p. 99,5-100.5° (13) — C with 2,4-dinitrophenylhydrazine in dil. ale. 
H 2 SO 4 gives l-(2',4'-dinitrophenyl)-3,5-<iimethylpyrazole, pale lemon Ifts. from ale., m.p. 
122° (14). [By same process the (intermediate) acetylacctone 2,4-dinitrophenylhydrazone, 
yel. cryst. from ale., m.p. 209°, has also been reported (15).] 

Addn. of C to excess of neutralized NH 2 OH.HCI soln. and stdg. yields acetylacetone 
dioxime, cryst. from ale. or aq., m.p. 149-150° (16). [Note that use of only 1 mole NH 2 OH 
or reversal of order of mixing yields a, 7 -dimethylisoxazole (16), which is liquid.] 

C in ale. treated with semicarbazide HCl -f- NaOAc soln. yields ppt. of 3,5-dimethyl- 
pyrazole-l-carbonamide [Beil. XXIII-76I, cryst. from dil. ale., m.p. 11 1-112° after sintering 
at 109°; warming with HCl converts latter to 3,5-dimethylpyrazole, m.p. 107° (see above) 
(17). 

Ketone splitting C, on hydrolysis with 1 N alk. (T 1.51), yields acetone (1:5400), 
acetic acid (1:1010), and CO 2 . 
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1:1700 (1) Claison, Ann. »77. 170 (1803). (2) JacRcr, Z. anorg. aUgem. Chem. 101, 85 (1017). 

(3) Spraguo, Beckham, Adkins, »/. Am. Chem. Soc. 56, 2666 (1934). (4) Meyer, Bcr. 45, 2857 

(1912). (5) Conant, Thompson, J. Am. Chem. Soc. 54, 4043 (1932). (6) Hieber, Ber. 54, 

912 (1921). (7) Meyer, Ann. 380, 242 (1911). (8) von Aiiwers, Jacobsen, Ann. 436, 187 

(1922). (9) von Auwers, Ann. 415, 189 (1918). (10) Dieckmann, Ber. 54, 2254 (1921). 

(ll) Ssuknewitsch, Tschilingarjan, Ber. 69, 1542 (1936). (12) Rosengarten, Ann. 370, 

237 (1894). (13) von Auwers, Kreuder, Ber. 58, 1981 (1925). (14) Brady, J. Chem. Soc. 

1931, 759. (15) Campbell, Analyst 61, 393 (1936). (16) Harries, Haga, Ber. 33, 1192 (1889). 

(17) Posner, Ber. 34, 3980 (1901). (18) von Auwers, Daniel, J. prakt. Chem. (2) 110, 248 

(1925). 


1:1705 METHYL ACETOACETATE C^HsOs Beil, m-633 

CHa.CO.CIIa.CGOCHs 

CH3.i=^'H.C()OCH, 

OH 

B.P. 170° af = 1.0765 Hd = 1.41964 

Colorless liq., misc. with aq. — C conts. 4.7% end at 16° by Cu(0Ac)2 method ( 1 ) ( 2 ); 
4.1%-5.()% by Br 2 titration (3) (4); 5.7% by gas method ( 6 ). 

C with FeCla (T 1.41) gives dark cherry red color. 

C in 2 vols. dry tjther, treated with NH 3 gas and stood 2 days at 0°, yields on evapn. of 
solvent 80-90^^^, methyl /9-aminocrotonate, cryst. from ale., m.p. 85° (7) — C dislvd. in 5 
pts. 15%) aq. NH 4 OH and stood 24 hrs. deposits aht. 7% yield of methyl /5-aminocrotonate, 
m.p. 84°; cone, of the residual soln. in vac. and stdg. deposits good yield of acetoacetamide, 
cryst. from warm aq., m.p. 50° ( 8 ). 

C in MeOH refluxed 1 hr. with 1 mole NH 2 .NH 2 .HCl in 0.1 N HCl, then made alkn. 
3 delds 20-30% 3-methyl-5-methoxypyrazole, ndls. from dil. MeOH, m.p. 40-60° (9). 

® Methyl acetoacetate semicarbazone: from C hid. with satd. soln. of semicarbazide 
hydrochloride; ndls. from MeOH; m.p. 152.5° ( 10 ); 151-152° (11). 

® “ Ketone splitting ”: C hydrolyzed with 1 N alk. (T 1.51) yields acetone (1:5400), 
methyl ale. (1:6120), and CO 2 . 


1:1705 (1) Hicl>er, Ber. 54, 912 (1921). (2) Dieckmann, Ber. 54. 2251-2264 (1921). (3) Meyer, 

Ann. 880, 241 (1911). (4) Meyer, Ber. 45, 2852 (1912). (5) Dieckmann, Ber. 55, 2478 (19*22). 

(6) Conant, Thompson, J. Am. Chem. Soc. 54, 4043 (1932). (7) Mumm, Gottschaldt, Ber. 

2068 (1922). (8) Meyer, Monateh. 38, 4 (1907). (9) Backer, Meijer, Rec. trav. chim. 45, 

429 (1926). (10) Backer, Meyer, Rec. trav. chim. 45, 93 (1926). 

(11) Staudiiiger, Becker, Ber. 50, 1021 (1917), 


1:1708 METHYL METHYLACETOACETATE CH 3 CeHioOs Beil, m.679 
(Methyl o^cetopropionate) cH,.CO.(!:H.COOCH, 

B.P. 177.4° 1^1 = 1.0847 = 1.416 

C with FeCl .3 (T 1.41) gives violet red color. 

C treated with equiv. arnt. hydrazine hydrate yields 3,4-dimethylpyrazolone-5 [Beil. 
XXIV-631, Ifts. or pr. from aq., m.p. 269° rap. htg. ( 1 ). [C with equiv, hydrazine hydro¬ 
chloride in HCl soln. gives 3,4-dimethyl-5-methoxypyrazole, ndls. from dil. MeOH, m.p. 
85° (3).J — C htd. with phenylhydrazine at 140° should give l-phenyl-3,4-dimethylpyrazo- 
lone -6 [Beil. XXIV-64], m.p. 117-120° [cf. ethyl methylacetoacetate (1:1712)]. 

(B Methyl methylacetoacetate semicarbazone; from C + 1 mole of semicarbazide on 
stdg. cone. soln. overnight; cryst. from ale., m.p. 138° ( 2 ). [With semicarbazide.HCl, 
the semicarbazone (sol. in ether) is main product but is accompanied by 3,4-dimethyl- 
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pyrazoIone-5-carbonamide-l (insol. ether), iidls. from aq., m.p. 194° dec. on rap. htg. — 
on slow htg. the carbonamide dec. at 194° without melting yielding 3,4Hlimethylpyrazo- 
lone-6, m.p. 268° (2).] 

1:1708 (1) Backer, Meyer, Rec. trav. chim. 45, 85 86 (1926). (2) Ref. 1, page 94. (3) Backer, 

Meyer, Rec. trav, chim. 45, 430 (1926). 

1:1710 ETHYL ACETOACETATE CeHioOs BeU. m-632 

CHs.CO.CHs.COOCzHr, 

CIIs.C=Sh.OOOC2H6 

(')H 

B.P. 181° (1) Df = 1.025 firi' = 1.41976 <1) [ef. (2)] 

Liq.; at 16° 100 ml. aq. dissolves 12.5 g. C; misc. with most org. solv. — Ordinary equil. 
raixt. of C conts. abt. 7.7% enol form (3) (4). [For i)repn. of C from ethyl acetate -f Na 
(28-29% yield) see (5); for increase of yield to 76-76% see (()>.] 

C is sol. in aq. alk. but pptd. by CO2; not extracted by ether from soln. in 2% aq. NaOH. 
C with FeCla (T 1.41) yields clear permanent R-T color [cf. Ikul. I1I-650]. 

C shaken with satd. aq. NaHSOs soln. yields ppt. of NallSOs addn. cpd. from which 
K2CO3 regenerates C (7) (8). [Use in purification of C (7).] — C with Ca(OCl)2 soln. 
yields 60% dichloroacctic acid (9). 

C with aq. Cu(OAc)2 soln. yields Cu enolatc, sol. in CHCI3. 

C suspended in aq. and warmed wdth repeated portions of hydrazine hydrate soln. until 
liq. remains alk. ppts. 90-100%, yield 3-methylpyrazolone-5 [Beil. XXlV-19), pr. from aq., 
ndls.'from ale., m.p. 216” (19) (H)- [Same jjrod. also results from mixing C with equal wt. 
powd. hydrazine sulfate, adding 8 pts. 2 N KOH, evapg. to dryness and extg. prod, with 
boilg. MeOH (12).] 

C + equal wt. hydrazine sulfate dislvd. in 15 pts. aq. and htd. J hr. at 100° 
yields 3-methyl-5-ethoxypyrazoIe [Beil. XXIII-354], obt. by making alk. and extg. with 
ether; ndls. from hot dil. ale., m.p. 6()-67° (13). 

C mixed with precisely 1 equiv. of phenylhydrazine, resultant aq. separated, and oily 
product (intermediate phenylhydrazone ?j htd. 2 hrs. at 100° gives quant, yield of 1-phenyl- 
3-mcthylpyrazolone-5 [Beil. XXIV-20]; cryst. from aq. or hot ale., m.p. 127° (14) (15). 
[Same product results from C exactly 1 mole phenylhydrazine htd. in AcOH (15), or 
from C + exactly 1 mole phenylhydrazine HCl in presence of few’ drops cone. HCl (16).] — 
C htd. with 1 mole p-nitrophenylhydrazine at 100° yields l-(7?-nitrophenyl)-3-methyl- 
pyrazolone [Beil. XXIV-24]; yel. cryst. from ale., m.p. 218° (17) — C Avith 2,4-dinitro- 
phenylhydrazine yields ethyl acetoacetate 2,4-dinitrophenylhydrazone; yel. erj^st. from 
alc^, m.p. 93° (18); 96° (19). 

C shaken with aq. soln. of 1 mole semicarbazide HCl AcONa yields ppt. of ethyl 
acetoacetate semicarbazone, ndls. from ether, m.p. 129° (20), 133° (21). 

C warmed with alk. NH2OH soln. at 40-^° yields 3-methylisoxazolone-5 [Beil. XXVII- 
167], ndls. m.p. 169-170° (22). [Preparation is difiicult (23) (24).] 

® ** Ketone splitting”: Hydrolysis with IN alk. (T 1.61) jdelds acetone (1:54(X)), 
ethyl ale. (1:6130) and CO2. 

1 : 1710 (1) BrUhl, Ann. ^800, 27 (1880). (2) Falk, J. Am. Chem. Soc 31, 106 (1909). (3) Meyer, 
Ann. 3^, 222 (1911). (4) Meyer, Willson, Ber. 47, 841 (1914). (5) Inglis, Roberts, Organic 

Syntheses, CoU. Vol. I, 230-231 (1932). (6) Roberts, McElvain, J. Am. Chem. Soc. 59, 2007 
(1937). (7) Elion, Rec. trav. chim. 3, 245-240 (1884). (8) Stewart, J. Chem. Soc. 87, 187 
(1906). (9) Hurd, Thomas, J. Am. Chem. Soc. 55, 1648 (1933). (10) Curtius, Jay, J. prtUU. 

(2) 39 ,52 (1889). 
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(11) von Auwers, Niemyer, J. praki, Chem. (2) 110 , 17H-179 (1925). (12) Knorr, Ber. 559, 

263, Note 1 (1896). (13) Wolff, Bcr, 37 , 2834 (1904). (14) Knorr, Her. 16 , 2597 (1883). 

(15) Knorr, Ann, 338 , 146 148 (1887). (16) Michael, Am, Cfiem, J, 14 , 517 (1892). (17) Alt- 

schul, Ber, 36 , 1853 (1892). (18) Campbell. AmUynt 61 , 393 (1936). (19) Strain, J. Am. 

Chem. Sac. 67 , 760 (1936). (20) Thiele. Staiige, Ann. 383 , 29 (1894). 

(21) Backer, Mej er, Bee. Irav. chim. 46 , 93 (1926). (22) Haiitzsch, Ber. 34 , 497 (1891). 

(23) Uhlenhuth, An?i. 396 , 46 (1897). (24) Hose, Scott, J. Am. Chem. Soc. 39 , 278 (1917). 


1:1713 ETHYL METHYLACETOACETATE 

(Ethyl a-acetoprof)ionate) 


B.P. 180.8° cor. 


CHs CiHvzCh 
CHs.CO.CH.COOCalis 

Df = 1.0191 


BeU. m-679 


n{p = 1.48178 


C with FeCla (T 1.41) gives blue color. 

C, emulsified with aq. and treated either in cold or at 1 (K)° with 1 mole hydrazine hydrate 
gives aim. quant, yield of 3,4-dimethylpyrazolone-5 [Beil. XXIV-63], Ifts. or pr. from aq., 
m.p. 269° rap. htg. (1). 

C, htd. with exac'tly 1 equiv. of phenylhydrazine at 140° yields 1-pheny 1-3,4-dimethyl- 
p 3 rrazolone -5 [Beil. XXIV-()4], m.p. 117-120° ( 2 ). 


(Q “Ketone splitting”: Hydrolysis with alk. (T 1.51) yields ethyl methyl ketone 
(1:5405), ethyl ale. (1:6130) and CO 2 . 

(@ Ethyl methylacetoacetate 2,.4-clinitrophenylhydrazone: from C (0.5 g.) 4-2,4-dinitro- 
phenylhydrazine (0.7 g.) in tile. (25 ml.) contg. 0.5 ml. cone. HGl on refluxing for 10 
min., 82% yield; fine yel,-or. ndls. from ale., m.p. 56-57° cor. ( 6 ). 

(© Ethyl methylacetoacetate semicarbazone: from C on treatment with cone. soln. of 
semicarbazide; the sfjpg. oil crystallizes after stdg. a few hours and yields to ether the 
soluble semicarbazone, m.p. 86 ° (3). [The small residue insol. in ether is the by-prod¬ 
uct 3,4-dimethyIpyrazolone-5-carbonamide-l; ndls. from aq., m.p. 194° dec. rap. htg. 
On slow htg. the carbonamide dec. at 194° without melting, yielding 3,4-dimethylpyrazo- 
lone- 5 , m.p. 268°. The carbonamide is the sole product from react, of C with semi- 
carbazide.HCl (3),] 

® a-Methylacetoacetamide: from C on shaking with 3 vols. cone. aq. NH 4 OH; evap. 
aq. layer; ndls. from ether, m.p. 73° (4). 

® a-Methylacetoacetanilide: from C + 1 mole aniline htd. some time in s.t. at 150- 
160°; m.p. 138-140° (5). 


1:1713 (1) Backer, Meyer, Rec. trav. chim. 46 , 85-86 (1926). (2) Knorr, Ann. 338 , 162 (1887). 

(3) Ref. 1, pages 94-95. (4) Peters. Ann. 357 , 347-348 (1890). (5) Knorr, Ann. 346 , 358 

(1888). (6) Adams, Long, J. Am. Chem. Soc, 63 2293 (1940). 


- PHENOL C6H6.0H CcHcO BeiL VI-110 

(‘‘ Carbolic acid ”) 

B.P. 183° 

See 1:1420. Genus 4: Phenols. M.P. 42°. 

1:1718 METHYL ETHYLACETOACETATE CaHg CyHiaOa BeU. m-691 

(Methyl ..aeeto-n-butyrate) cH 3 .CO.iH.COOCH, 

B.P. 189.7® cor, « 0.995 

C with FeCla (T 1.41) gives violet red color. 

C htd. with 1 mole hydrazine hydrate in aq. yields 3-methyl-4-€thylpyrazolone-6 [Beil. 
XXIV-681, pi. from aq., m.p. 227,5° ( 1 ). [C with 1 mole hydrazine hydrochloride in dih 
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HCl gives 20-30% yield of 3-methyl-4-ethyl-6-methoxypyrazole, ndls. from dil. MeOH, 
m.p. 106-107® (4).] 

C on shaking 1 day with cone. aq. soln. of semicarbazide, yields cryst. ppt.; by repeated 
crystn. from boilg. ether this may be separated into the more sol. methyl ethylacetoacetate 
semicarbazone, m.p. 98° (no color with FeCL), and the less sol. .‘l-methyl- 4 -ethylp 5 rrazolone- 
5-carV>onamide-l, pr. from MeOH, m.p. 161-162° (ale. soln. blue with PeClg). With 
semicarbazide.HCl, the latter becomes the principal reaction prod. ( 2 ). 

® “Ketone splitting”: Hydrolysis with alk. (T 1.51) yields methyl n-propyl ketone 
(1:5415), methyl ale. (1:6120), and CO 2 . 

(g) a-£thylacetoacetamide: from C on dislvg. in 10 vols. cone. aq. NH 4 OH, stdg. a few 
hrs., and evaporating; ndls. from CeHe or ale., m.p. 95-96° (3). 

1:1718 (1) Backer, Meyer, Rec. trav. chim. 45 , 86 (1926). (2) Ref. 1, pages 95-96. (3) Meyer, 

Monalsh. 27, 10S9 (1906). (4) Backer, Meijer, Rec. trav. chim. 45 , 430 (1926). 

- 0 -CRESOL CH 3 .C 6 H 4 .OH CrHgO Beil. VI.349 

(o-Methylphenol) 

B.P. 190.8° 

See 1:1400. Genus 4: Phenols. M.P. 30.75°. 


- SALICYLALDEHYDE 

(f>-Hydroxybenzaldehyde; 
o-aldehydophenol; o-forrnylphenol) 


Cr 


C7H6O2 


B.P. 197° cor. F.P. +1.6° Difi « 1.1690 

See 1:0205. Genual: Aldehydes. 


Beil, vra-31 

= 1.674 


1:1723 


ETHYL ETHYLACETOACETATE CgHg CgHuOa 


(Ethyl a-aceto-ri-butyrate) 


CH 3 .CO.CH.COOC 2 H 6 
CH3.C=^i.i(X)C2H8 
o!h (*;sH6 


BeO. ni-691 


B.P. 198“ = 0.9856 = 1.49956 

Liq. mod. sol. aq.; cold satd. soln. is abt. 0.04 N; more sol. cold aq. than in hot — Misc. 
ale., ether. 

C with FeCls (T 1.41) gives blue color — C is sol. in aq. alk. but extracted by ether from 
alk. solns. 

C (15.5 g.) treated with cone. aq. KOH (8 g. K in 8 ml. aq.) at 0° gives ppt. of K enolate 
from which dil. HCl regenerates C (1) — C in dry ether treated with 1 mole Na evolves H 
and yields soluble Na enolate; on addn. of slightly less than 1 mole H 2 O, a solid hydrate 
seps. from which acids regenerate C (1) — C in abs. ale. treated with NaOCoHg to yield Na 
enolate, then with ale. CuCh yields Cu enolate as green cryst. (1). [Use of these methods in 
purification of C (1).] 

C in aq. ale. treated with aq. Cu(OAc )2 soln. yields Cu enolate, quant, extd. by CHCI 3 
(2). [Application to detn. of amt. of enolization (2) (3).] 

C treated with aq. hydrazine hydrate (3) or with dil. ale. semicarbazide HCl + AcONa 
(4y yields 3-methyl-4-ethylpyrazolone-5 [Beil. XXIV-681, pl* ^Tom aq., m.p. 226-227° 
<3) (4>. [C in ale. htd. with 1 mole hydrazine hydrochloride in dil. HCl gives 20-30% yield 
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3-methyl-4-ethyl-5-€thoxypyrazo!e, ndls. from ale., m.p. 86° (8).] —C, htd. with 1 mole 
phenylhydrazine at 140° yields l-phenyl-3-methyl-4-ethylpyra2olone-5 [Beil. XXIV-68]; 
ndls. with 1 H 2 O from aq. losing it at 50°; anhydrous cryst. from ether, m.p. 108° (5) — 
C on shaking with a soln. of semicarbazide yields an oil which slowly cryst.; by recryst. 
from ether this may be sef)arated into the more sol. ethyl ethylacetoacetate semicarbazone, 
m.p. 80° and the less sol. 3-inethyl-4-ethylpyrazolone-5-carbonainide-l, pr. from MeOH, 
m.p. 161-162° (ale. soln. blue with FeCb) (6). 

® “Ketone splitting Hydroly.sis of C with 1 N alk. (T 1.51) yields methyl n-propyl 
ketone (1:5415), ethyl ale. (1:6130) and CO 2 [of. (7)]. 

1:1723 (1) Michael. Ber. 38, 2093-2006 (1905). (2) Hieber, Ber. 54, 90,5-912 (1921); Dieck- 

marin, Ber. 54, 2251-2254 (1921). (3) Backer, Meyer, Bee. trav. chirn. 45, 86 (1926). (4) Do, 

Dutt, J. Indian Chem.. Soc. 7, 478-479 (1930). (5) Knorr, Blank, Ber. 17, 2051 (1884). 

(6) Ref. 3, pages 95-96. (7) Lauer, Lfmes, J. Am. Chem. Soc. 59, 233 (1937). (8) Backer, 

Meijer, Bee. irat. chim. 45, 431 (1926). 


- ^-CRESOL CH 3 .C 6 H 4 .OH C 7 H 8 O Beil. VI-389 

(p-Methylphenol) 

B.P. 202.3° 

See 1:1410. Genus 4: Phenols. M.P. 36°. 


1:1730 m-CRESOL 

(m-Methylphenol) 



CH3 


CtHsO Beil. VI-373 


B.P. 202.7° <15) M.P. +11.95° (15) Df - 1.03401 (15) = 1.54318 (15) 

rtS =* 1.540 

C is not sol. in 5 pts. cone, NH4OH [dif. from phenol (1:1420)]. 

C in 1% aq. soln. gives with (T 1.41) a BV-BV-Ti color of considerable perma¬ 

nence (1). 

C treated with Br 2 -aq. (3 moles) yields 2,4,f)-tribromo-3-methyIphenol, cryst. from ale., 
m.p 84° (2). [With excess Br 2 -aq. complications result.] 


® 2,4,B-Trinitro-3-methylphenol (2,4,6-trinitro-m-cresol): C, nitrated by procedure 
given for prepn. of picric ac. from phenol (1:1420), yields prod.; cryst. from dil. HCl, 
m.p. 106.5° u.c. (3). 

® m-Tolyl benzoate: from C by warm, with BzCl or by shaking with BzCl + aq. alk., 
cryst. m.p. 55°. 

® m-Tolyl ^nitrobenzoate: mp. 90° (4). 

® m-Tolyl 3,5-dinitrobenzoate: cryst. from ale., m.p, 165.4° cor. (5) [cf. T 1.47]. 

® m-Tolyl benzenesulfonate: from C + benzenesulfonyl chloride + aq. alk., cryst. 
from ale., m.p. 45°. 

® m-Tolyl ^-toluenesulfonate: from G + p-toluenesulfonyl chloride in aq. alk. or in 
pyridine, m.p. 51° (6). 

® m-Tolyi ^-nitrobenzyl ether: m.p. 51° (7) [cf. T 1.44). 

® m-Tolyl 2,4-dinitrophenyl ether: pale greenish yel. ndls. from ale., m.p. 74° (8). 

® m-Methylphenoxyacetic acid; m.p. 102-103°; Neut. Eq. 166 (9) [cf. T 1.46]. 

® m-Tolyl iV-phenylcarbamate; from C + phenylisocyanate in boilg. pet., ndls. from 
Igr. + ale., m.p. 121-122° (10); 125° (11). 

® m-Tolyl iV-a-naphthylcarbamate: m.p. 127-128° (12) [cf. T 1.45]. 

® nif-Tolyl 5r-^xcnylcarbamate: m.p. 164° (13). 

® m-Tolyl JV,iV-diphenylcarbamate; m.j5.109-101.5° (14) [cf. T 1.43], 
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1:1780 (1) Clcmmensen, Ber, 47, 61 (1914). (2) Baeyer, Seuffert, Ber. 34, 45 (1901). (3) Mulli- 

ken, “ Method ” I, 104 (1904). (4) Barnett, Nixon, Chem. News 129, 190-191 (1924). 

(5) Phillips, Keenan, J, Am. Cfiem. Soc. 53, 1926 (1931). (6) Rcvcrdin, (’r6pieux, Ber. 35, 

1444 (1902); BuU. soc. chim. (3) 27, 746 (1902). (7) Reid, J. Am. Chem. Soc. 39, 308 (1917). 

(8) Boat, Nicholson, ./. A?n. Chem. Soc. 57, 2369 (1935). (9) Koelseh, ./. Am, Chem. Soc. 53, 

305 (1931). (10) Wcchuizen, Hec. irav. chim. 37, 268 (1918). 

(11) Fromm, Eckard, Ber. 56, 953 (1923). (12) i>(‘nch, W'irt<*l, J. Am. Chem. Soc. 48, 

1738 (1926). (13) Morgan, Pettet, J. Chem. Soc. 1931, 1125. < 14) Herzog, Ber. 40, 1833 

(1907). {15} Timmermans, Hennaut-Roland, J. chim. phys. 34, 707-711 (1937). 


- GUAIACOL Cn3O.C0H4.OH C 7 H 8 O 2 Beil. VI.768 

(Pyro(?aiechol monomethyl ether; 
o-me thoxyphenol) 

B.P. 205 ^ 

See 1:1405. Genus 4: Phenols. M.P. 28.2°. 


1:1738 


ETHYL ALLYLACETOACETATE C9Hi403 


(TCthyl a-allyl-/3- 
oxo-7i-buty rate) 


CH3CO. 


CH 2 —CH=CH 2 
(^H—COOCaH, 


B.P. 206° si. dec. (1) 

211 - 212 ° si. dec. (2) 


Di’ ® = 0.0922 (1) nlJ ® 
Z>4® = 0.9898(1) 


Beil, m-738 


= 1.43875 (1) 


Colorless mobile liq.; insol. aq.; misc. ale., ether, CgHe. 

C with FeCls (T 1.41) yields carmine-red color. 

C in ale. with hydrazine hydrate yields 3-methyl-4-allylpyrazolone-5 [Beil. XXlV-97]; 
Ifts. from ale., m.p. 195° (3); 193-194° (4). 


® Saponification: Hydrolysis with alk. (T 1.51) yields allylaeetone, b.p. 129° [Beil. 
1-734], ethyl ale. (1:6130) and CO 2 . [Allylaeetone: = 0.842; Hd ~ 1.4199; 

2,4-dinitrophenylhydrazone, m.p. 108-108.5° (5).] 

® Ethyl allylacetoacetate semicarbazone: from C -f 16% soln. of semicarbazide (free 
base) in good yield on shaking 5 hrs.; cryst. from hot aq., m.p. 125° (6). 


1:1738 {1) Brtihl, J. prakt. Chem. (2) 56, 142 (1894). (2) Michael, Ber. 38, 2093 (1905). (3) von 

Rothenburg, J. prakt. Chem. (2) 51, 60 (1895). (4) Lauer, Kilhurn, J. Am. Chem. Soc. 59, 

2588 (1937). (5) Hurd, Pollack, J. Am. Chrni. Soc. 60, 1911 (1938). (6) Mkhael, Am. 

Chem. Soc. 41, 423 (1919). 


1:1739 o-ETHYLPHENOL CgHiuO Beil. VI-470 

(Phlorol; o-hydroxyethylbenzene) 

Is^-CaHs 

BJ>. 207° = 1.0371 

Colorless highly refractive liq. — Very spar. sol. aq.; misc. ale., ether; eas. sol. CcHe, 
AcOH — With FeCls (T 1.41) gives blue color. 

From its 1JV alk. soln. two vols. ether at 15° extract 45% C {1). 

® o-Ethylphenyl benzoate: from C -j- BzCl -p cold aq. NaOH (cf. T 2.26-B), cryst. 

from ale., m.p. 38-39° (2). 

® o-Ethylphenyl >-nitrobenzoate: m.p. 56-57° (1). 

® o-Ethylphenyl 3, 5-dmitrobenzoate: m.p. 108° (1). 

® o-£thylphenoxyacetic acid; ndls., m.p. 140-141°; Neut. Eq. 180 (3) [of. T 1.46]. 

® o-Ethylphenyl N-phenylcarbamate: m.p. 141° (1). 

t:1739 (1) Vavon, Mitchovitch, BuU. soc. chim. (4) 45, 963 (1929). (2) B6hal, Choay, Bull soc. 
chim. (3) 11, 210 (1894). (3) Steinkopf, Hdpner, J. prakt. Chem. (2) 113, 140-141,153 (1926). 
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1:1740 2,4-DIMETHYLPHENOL 

(unsym .-m-Xylenol; 
1,3,4-xylenol; 

4-hydroxy-l ,3-diniethylbenzene) 


BJ». 811.5° cor. M.P. 87° D\* = 1.0876 n'n = 1.6480 

(supercooled liq.) (supercooled liq.) 

Spar. sol. aq.; misc. ale., ether — Volat. with steam. 

C with FeCla (T 1.41) yields transient green-blue in ale.; transient blue-violet in aq. 

(g) 2,4-Dimethylphenyl benzoate: cryst. from 75% acetic ac.; m.p. 37-38° (1). 

® 2,4-Diinethylphenyl^-nitrobenzoate: m.p. 105°. 

® 2,4-Dimethylphenyl 3,6-dinitrobenzoate: from C -f 3,5-dinitr(>l)enzoyl chloride in 
pyridine; colorless rods or pi. from 95% ale., m.p. 1()4.6° cor. ( 2 ). 

® 2,4-Dimethylphenoxyacetic acid: from C on rubbing together with chloroacetic 
ac. -f powdered NaOH (79% yield); m.p. 141.0° (3); 140.5° ( 1 ); Neut. Eq. 180 
[cf. T1.46]. 

® 2,4-Dimethylphenyl iV-phenylcarbamate: from C in quant, yield on htg. \ hr. with 
si. excess phenylisocyanate in 3-4 vols. pet. (b.p. 170-2(X)°); cryst. from CCI 4 , m.p. 
112° (4); white lulls, from CCI 4 4- pet. eth., m.p. 111.8-112.2° (5). 

® 2,4-Dimethylphenyl N-«-naphthylcarbamate: m.p. 134-135° (0); 135-136° (5) [cf. 
T 1,45]. 

® 2,4-Dimethylphenyl N-(^-xenyl)carbamate: m.p. 184° (7). 

1:1740 ( 1 ) Palfray, Duboc, Compt. mid. 185, 1480-1481 (1927). (2) Phillips, Keenan, J, Am. 

Chem. Soc. 53, 1920 (1931), (3) Stcinkopf, Hopner, J. prakt. Cfum. (2) 113, 141, 153 (1926). 

( 4 ) Ref. 3, pages 141, 151. (5) Fichtcr, Schett 3 % Hdv. Chim. Acta 20, 154 (1937). (0) French, 

Wirtol, J. Am. Cham. Soc, 48, 1738 (1920). (7) Morgan, Pettet, Chem. Soc. 1931, 1125. 


OH 


CsHioO Beh. VI-486 



1:1743 


ETHYL ACETOPYRUVATE 

(Ethyl a, 7 -dioxo-n-valerate; 
ethyl acetoneoxalate) 


C7H10O4 

CH 3 .CO.CH 2 .CO.COOC 2 H 6 

CH3.C=iH.CO.COOC2H6 


OH 


BeU. ni-747 


B.P. 813-816° M.P. 18° tif = 1.1851 nJJ = 1.4767 

[For prepn. from diethyl oxalate -f acetone -|~ NaOEt (61-66% yield) see {!).] 

C with FeCls (T 1.41) gives deep dark red color. 

C with ale. NaOEt yields Na enolate; C in ale. treated with cone. aq. Cu(OAc )2 yields 
Cu enolate, green ndls., sol. CHCI 3 , m.p. 207-208° ( 2 ). 

C (as Na enolate) stood 30 min. in 1.3 AT aq. KOH, then treated with 1 mole hydrazine 
sulfate gives on stirring abt. 90% yield of 6 -methylpyrazolecarboxylic acid*3 [Beil. XXV- 
119], pr. from aq., m.p. 236° dec. (3) — C (as Na enolate) dislvd. in 5 pts. aq. and treated 
first with 1 mole hydrazine sulfate, then with 1 mole NaOH (cone. aq. soln.) yields ethyl 
6-methylpyrazolecarboxylate-3, this, from Igr., m.p. 82-83° (3). 

C 4- 1 mole phenylhydrazine in AcOH, boiled under reflux, poured into aq. and the 
resultant oil saponified with ale. NaOH yields on acidification l-phenyl-5-methylpyrazole- 
carboxylic acid-3 [Beil. XXV-120], ndls. with 1 H 2 O from aq.; m.p. anhydrous product 136® 
( 4 ) ( 5 ). 

® Color reaction with AcOH 4” NaOAc: C on boilg. with AcOH 4" solid NaOAc gives a 
blue-violet color similar to permanganate (6) (7). 
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1:1742 (1) Marvel, Dreger, Organic Hynihmes, Coll. Vol. I, 233 -235 (1932). (2) Michael, Smith, 

Ann. 363, 51 (1908). (3) Knorr, Macdonald, Ann. 279, 217-219 (1894). (4) Claisen, Koosen, 

Ann. 278, 278-279 (1893). (6) von Auwcrs, HoUmann, Ber. 69, 1302 (1926). (6> Claisen, 

Stylos, Ber. 21, 1141-1142 (1888). (7) Claisen, Ber. 24, 128-130 (1891). 


1:1744 m-ETHYLPHENOL 

( 7 w-Hydroxyethylbenzerie) 

B.P. 217° M.P. -4° 



= 1.0250 


Beil. VI-471 


With FeCIa (T 1.41) gives violet coloration. 

[Can be prepd. in quant, yield by KOH bision of n/-hydroxyacctophenone semicarbazone 
at 190° (1).] 

(g m-Ethylphenyl benzoate: from C BzCl + cold aq. NaOH (cf. T 2.26-B); ndls. 

from 95% ale., m.p. 52° (3) (4); 50° (1). 

® m-Ethylphenyl ^-nitrobenzoate: m.p. 68 ° ( 1 ). 

® m-Ethylphenoxyacetic acid: m.p. 75-75.5° (5); 76-77° (4); Neut. Eq. 180 [cf. T 1.46]. 
® m-Ethylphenyl /V-phenylcarbamate: m.p. 1.38.8° (5) (4). 

1:1744 (l) Kenner, Statham, J. Chem. Soc. 1936, 302. (3) Behai, Choay, Bull. soc. chim. (3) 

11, 212 (1894). (4) Kruber, Schmitt, Ber. 64, 2273 (1931). (5) Steinkopf, Hopner, J. jirakt. 

Chem. (2) 113, 151 (1926). 


1:1745 PYROCATEGHOL MONOETHYL ETHER 

, (o-Ethoxyphenol; guaethol) 


B.P, 217° M.P. 28° 

® o-£thoxyphenyl benzoate; m.p. 31°. 

1:1746 (l) Parvatiker, McEwen, J. Chem. Soc. 125, 1490 (1924). 



BeU. VI-771 


nj? = 1.5224 <1) 


1:1746 


o-HYDROXYACETOPHENONE 

(o-Acetylphenol) 


rr" 

l^-CO.CHa 


B.P. 218° M.P. 28° 


Df = 1.131 


C8Hg02 Beil. Vm-85 


n|? = 1.5590 
nf? = 1.5559 


Oil, dif. sol. aq.; misc. with ale., ether, AcOH — Volatile with steam [dif. from p-isomer 
(1:1527)]. 

With FeCls (T 1.41) gives intense reddish violet color — With dil. NaOH C yields deep 
yel. soln. [dif. from p-isomer (1; 1527) whose alk. solns. are colorless] from which small 
excess NaOH ppts. Na salt [dif. from p-isomerj — C dissolves in cone. H 2 SO 4 yielding yel. 
soln. [dif. from p-isomer whose solns. are colorless]. 

For sepn. from phenol via Cu deriv. see ( 1 ). • 

(© CKAcetoxyacetophenone: from Na salt of C 4- AcCl in dry ether (2), or from C + 
AC 2 O in s.t. at 150°, or from C -F AC 2 O -f NaOAc on short boiling (3), or from C -F 
AC 2 O 4“ pyridine at 100° (4); this, from ale., m.p. 89°. 

® o-Benzoxyacetophenone: from C 4- BzCl 4- pyridine at 100 ° for 15 min. (54% 
yield) ( 5 ), or from C 4- BzCl 4- dil. aq. alk. ( 6 F; cryst. from ale., m.p. 87-68°. 
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® o>Hydroxyacetophenone oxime: m.p. 116-117° (7) (8); 112° (9). 

® o-Hydroxyacetophenone semicarbazone: m.p. 209-210° (1). 

® o-Hydroxyacetophenone phenylhydrazone: m.p. 109-110“ (10), 108-108.5° cor. (11). 

1:1746 (1) Pauly, Lockemann, Ber. 48, 30 (1915). (2) Tiihara, Ber. 25, 1310 (1892). (3) Fried- 

lander, Neudorfor, Ber. 30, 1080 (1897). (4) Hayashi, Cent. 1933, II, 2009. (5) Baker, 

J. Chem. Soc. 1933, 1386. (6) Anschutz, Scholl, Ann. 379, 338 (1911). (7) von Auwcrs, 

Lechner, Bundesmann, Ber. 58, 41 (1925). (8) Cope, J. Am. Chem. Soc. 57, 574 (1935). 

(9) Coulthard, Marshall, Pyrnan, J. Chem. Soc. 1930, 284. (10) Torrey, Brewster, J. Am. 

Chem. Soc. 35, 441 (1913). 

(11) Bogcrt, Marcus, J. Am. Chem. Soc. 41, 97 (1919). 


— j>.ETHYLPHENOL C 2 H 5 .C 6 H 4 .OH CgHioO Beil. VI-472 

(p-Hy droxyet hy Ibenzene) 

B.P. 219° 

See 1:1424. Genus 4: Phenols. M.P. 47°. 


1:1750 METHYL SALICYLATE /\-OH CgHgOs Beil. X-70 

(Methyl o-hydroxy- 

benzoate) Iv^^-CO.OCHg 

B.P, 224° M.P. -8° Df - 1.184 n?? = 1.5369 

Liq. with odor of oil of wintcrgreen — Dif. sol. aq. 

With FeCla (T 1.41) cold satd. aq. soln. gives RV color, perm, for at least 15 min. 

C is sol. in dil. aq. NaOH; with 3% NaOH (or stronger) gives ppt. of Na salt. 

® Saponification: Aik. hydrol.VKsis (T 1.51) with 1 N alk. gives Sap. Eq. of 152 and yields 
salicylic ac. (1:0780) and methyl ale. (1 :G120). 

® Methyl o-acetoxybenzoate : from C by shaking ice cold alk. soln. with AC 2 O; m.p. 
52-52.5° (1), 

® Methyl o-benzoxybenzoate: from C by shaking cold dil. alk. soln. with BzCl (2); 
pr. from ale. or ether, m.p. 92°. 

® Methyl o-(^nitrobenzyloxy)benzoate (methyl salicylate p-nitrobenzyl ether); 

m.p. 128.2° (3) [cf. T 1.44). [Does not distinguish from ethyl salicylate (1:1755).] 

® o-Carbomethoxyphenyl iV-phenylcarbamate: from C 4* equal wt. phenylisocyanate 
-f trace NaOAc in 4 days at room temp, or 5 hrs. at 100°, cryst. from CeHe or high boilg. 
Igr., m.p. 117°(4). 

® Methyl 3|5-dinitro8alicylate : from C by nitration at 0° with 5 pts. mixt. of equal vols. 
fumg. HNO 3 4* fumg. H 2 KSO 4 ; cryst. from ale., m.p. 126-127° (5). 

1:1759 (1) Chattaway, J. Chem. Soc. 1931, 2495-2496. (2) Lassar-Cohn, Ldwenatein, Ber. 41. 
3363 (1908). (3) Lyman. Reid, J, Am. Chem. Soc. 42, 617-619 (1920). (4) Michael, Cobb, 
Ann. 363, 86 (1908). (5) Sab, Ma, Scierux Repts. Natl. Tsing Hua Univ., Ser. A-1, 203-204 
(1932). 


1:1755 ETHYL SALICYLATE 

(Ethyl o-hydroxybenzoate) 



OiiBLidOi Beil.X-73 


B.P.234» M.P.+1.3“ 2^ = 1.1396 {!) - 1.6*54* (1) 

Liq. with odor of oil of wintergreen — Dif. sol. aq. 

With FeCla (T 1.41) cold satd. aq. sob. gives RV color immed.; VRrTj to RV-Ti after 
15 min. 

C is sol. in dil. aq. NaOH (6% or less); with more cone. NaOH ppts. Na salt. 
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® Saponification: Aik. hydrolysis (T 1.51) with 1 N alk. gives Sap. Eq. of 166 and yields 
salicylic ac. (1:0780) and ethyl ale. (1:6180). 

® Ethyl o-benzoxybenzoate: from Na salt of C -h BzCI; Ifts. from ale., m.p. 87° <2). 

[Does not di.stinguish from methyl salicylate (1:1750).] 

® Ethyl o-(p-nitrobenzoxy)benzoate: from C 4*/>-nitrohciizoyl chloride in pyridine 
on stdg. overnight at room temp.; yellowish this, from C^elie, m.p. 107-108° ( 3 ) [cf 
T 1.47]. 

® Ethyl o-(^-nitroben 2 yloxy)benzoate (ethyl .salicylate ;;-nitrobenzyl ether): m.p. 125° 
(4) [cf. T 1 .44]. [Does not distinguish from methyl salicylate (1:1750).] 

® o-Carbethoxyphenyl Af-phenylcarbamate: from C -f etjual wt. phenylisocyanate + 
trace NaOAc in 2 hrs.; cryst. from CSo, m.p. 98-100° (5). 

® Ethyl 3,5-dinitrosalicylate: from C by nitration at 0 ° with 5 pts. mixt. of equal vols. 
fumg. HNO 3 -f fuing. H 2 S() 4 ; cryst. from ale., m.p. 92-93° ( 1 ). 

1:1755 (l) Sail, Ma, Science Repts. Natl. Tsing Hua IJniv. Scr. A-1, 203-204 (1932). (2) Lim- 

pricht, Ann. 290, 169 (1H96), (3) Eiiihorn, voii Bagh, Her. 43, 329 (1910). (4) Lyman, Reid, 

J, Am. Chem. Sac. 42, 617 619 (1920). (5) Michael, Cobb, Ann. 363, 87 (1908). 


1:1759 p-ISOBUTYLPHENOL C 10 H 14 O Beil. S.N. 530a 

(CH 3 ) 2 .CH.CH 2 —<( ]>—OH 

B.P. 235-239?,io (t) = 0.9796 (1) nf? = 1.5319 (1) 

® j>-lsobutylphenoxyacetic acid: m.p. 124-125°; Neut. Eq. 208 ( 1 ) [cf. T 1.46]. 

1:1759. (l) Nicderl, Niederl, Shapiro, McGreal, J. Am. Chem. Hoc. 59, 1114 (1937). 


1:1760 CARVACROL CioHhO Beil. VI-527 

(2-Hydroxy-p-cymene; qjj 

2-methyl-5-isopropylphenol) CH 3 X 

>CH-< ^H, 

CH 3 

B.P. 237.5“ (1) M.P. -t-l° (1) Di = 0.9760 ng= 1.624 

Viscous oil, solidifying at — 20 ° — Scarcely sol. aq.; eas. sol. ale., ether — Sol. in alk. 
but extd. by ether — Volat. with steam, even from strongly alk. soln. — Sol. in cone. H 2 SO 4 
with sulfonation. 

C with FeCla (T 1.41) gives impure transient green color, but only in very cone. idc. soln. 

C dislvd. in 4 pts. ale. satd. with HCl gas at 0 °, and treated with cone. NaN 02 soln. 
yields thick cream of 4-nitrosocarvacrol (thymoquinone oxime) [Beil. VII-664]; yellowish 
ndls. from dil. ale., m.p. 153° (2). 

C dislvd. in cone. H2SO4 soln. diluted and oxid. with Mn 02 ( 3 ), KMn 04 (4), or K2Cr207 
(68-70% yield) (5) gives thymoquinone (1:9003), volatile with steam, m.p. 45.6°. 

Carvacryl acetate and benzoate arc both liquids. 

® Carvacryl ^nitrobenzoate: m.p. 51®. 

® Carvacryl 8 , 6 -dinitrobaiizoate; m.p. 83° [cf. T 1.47]; 76-77° ( 6 ). 

® 2-Mefiiyl-5-isopropylphenoxyacctic add: from C + chloroacetic ac. -f aq. NaOH; 
cryst. from aq., m.p. 160-151® (7); Neut^Eq. 208 [cf. T 1.46). 

® Carvacryl N-phenylcarbamate; from C-f phenylisocyanate in high boilg. pet.; 
m.p. 134-135® ( 8 ), 
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® Carvacryl iV-(a-naphthyl)carbamate: from C + a-naphthylisocyanate on htg.; 
cryst. from Igr., m.p. 110° {{)) [cf. T 1.45|. 

® Carvacryl N-(jp-xenyl)carbamate: from C -f p-xenylisocyanate, cryst. from ale. or 
CsHe, m.p. 166° (10). 

1:1760 (1) John, Beetz, J. prakt. Chem. (2) 143, 256 (1935). (2) Klagos, Ber. 32, 151S (1899). 

(3) Oarstanjen, J. prakt. Chern. (2) 15, 410 (1S77). (4) C'laus, Fahrion, J. prakt. Chem. (2) 

39, 360 (1889). (5) Reychlor, Bull. soc. chim. (3) 7, 34 (1892). (6) Brown, Kremers, J. Am. 

Pharm. Ahsoc. 11, tK)7 (1922). (7) Koelsch, J. Am. Chem. Soc. 53, 305 (1931). (8) Weehui- 

zen, Rec. trav. chim. 37, 356 (1917). (9) French, Wirtel, J. Am. Chem, Soc. 48, 1738 (1926). 

(10) Morgan, Pettet, J. Chem. Soc. 1931, 1125. 


{A~oh 

1:1763 ISOPROPYL SALICYLATE C 10 H 12 O 3 Beil. S,N. 1061 

CO.CX^sII; 

B.P. 840-342° ( 1 ) Dj® = 1.0729 < 1 ) n?? = 1.50650 (1) 

118° at 17 mm. (2) = 1.0781 ( 2 ) nf} = 1.5090 (2) 

Oil with oil of wintergreeii odor — Tnsol. aq.; misc. ale., ether. 

With FeGls (T 1.41) satd. aq. soln. gives violet color — C is sol. in NaOH solns. of 5% 
or less; with 10 % aq. NaOH sodium salt of C separates as an oil. 

® Saponification: Aik. hydrolysis (T 1.51) gives Sap. E(}. of 180 and yields sfilicylic 
acid (1:0780) and isopropyl alcohol (1:6135). 

® Isopropyl 3,5-dmitrosalicylate: from C by nitration at 0° with 5 pts. mixt. of equal 
vols. furag. HNOs -f fumg. H 2 SO 1 ; cryst. from ale., m.p. 101-102° (1). 

1:1763 (1) Sah, Ma, Science^ Repte. Nall. Tsing Ilua Univ. Ser. A-1, 203-204 (1932). (2) Croxall, 

Sowa, Nieuwlaud, J. Org. Chem. 2, 25'! (1937). 


1:1765 RESORCINOL MONOMETHYL ETHER OH C 7 H 8 O 2 BeU. VI-813 
(m-Methoxyphcnol) 

r' 

J-OCHs 


B.P. 244° 


M.P. -17.5° 


C is volatile with steam ( 1 ) [but this has been denied ( 2 )] — C spar. sol. aq.; misc. ale., 
ether. 

C in aq. soln. gives with FeCls (T 1.41) a pale violet color — Sol. in 10 % aq. NaOH 
(sepn. from resorcinol dimethyl ether (1:7570)]. 

C 4 - phenacyl bromide htd. in acetone for 1§ hrs. with K 2 CO 3 (3) or with aq. NaOH 
( 66 % yield) (4) gives w-(/n-incthoxy])henoxy )acetophenone (rest)rcmol methyl phenacyl 
ether), pr. from MeOH, ndls. from ale., m.p. 85-86°. 

C in CHCI 3 treated with PkOH in CHCI 3 yields a picrate, C.PkOH; long or. blades, 
unstable in air, m.p. 68-69.5° (5). 

C in ether or AcOH treated with excess Br 2 to perm, color and soln. evapd. yields (80%) 
2,4,6-tribromore8orcinol methyl ether, cryst. from Igr. or ale., m.p. 104-105° ( 6 ). 

[For prepn. of C by monomethylation of resorcinol see (7) ( 2 ) ( 8 ).] 


® m-Methoxyphenoxyacetic acid: cryst. from aq., m.p. 116-116.6°; Neut. Eq. 182 (9) 
[cf. T 1.46]. 

® m-Methoxyphenyl iV-o-naphthylcarbamate: m.p. 128-129° ( 10 ) [cf. T 1.46], 
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1:1705 (1) Ott, Nauen, Bar. 55, 928 (1922). (2) Dey, J. Indian Chem. Soc. 12, 685 (1935). 
(3) Freudenberg, Fikentscher, Harder, Ann, 441, 177 (1924). (4) Baker, Pollard, Robinson, 

J. Chem, JSoc, 1929, 1470. (5) Baril, Megrdiehian, J. Am, Chem. Soc, 58, 1415 (1936). 

(6) Raiford, Seott, J, Org. Chem. 2, 220 (1937). (7) Perkin, Ray, Robinson, J. Chem, Soc, 

1920, 945. (8) Pfeiffer, Obrrlin, Her. 57, 209 (1924). (9) Koelsch, J. Am, Chem, Soc, 53. 

306 (1931). (lO) French, Wirtel, J. Am. Chem. Soc. 48, 1738 (1926). 


1:1770 RESORCINOL MONOETHYL ETHER 

(m-Et hoxyphenol) 


B.P. 246-247^ (1) 
254-258^ (2) 


OH CsHioOa Beil. VI-814 



Pale yel. liq., rapidly darkening on stdg. — SI. sol. aq.; etis. sol. ale., ether. 

For nitration and nitrosation see (3) — C with CHCI 3 soln. of PkOH yields m-ethoxy- 
l)henol pierate, C.PkOH, red iidls. from CHCI 3 , m.p. 105-100'' <4). 


1:1770 <1) Einhorn, Kothlauf, Aim. 382, 250 (1911). (2> Doran, J. Am. Chem. Soc. 51, 3449 

(1929). (3) Hodgson, CUay, ,7. Chem. Soc, 1930, 9(>4-967. (4) Baril, Mogrdichian, J. Am. 

Chem. Soc. 58, 1415 (1936). 


1:1771 j>-n-BUTYLPHENOL ChoHnO 

CH.1.CH2.CH2.CH2—<( )>—OH 

B.P. 248° M.P. 32° (4) (5) Of = 0.978 (1) 

= 0.976 (2) 

Volatile with steam — Sol. in 10% aq. NaOH. 

(g) ^-n-Butylphenyl benzoate: m.p. 27° (4). 

(p; ^n-Butylphenyl ^-nitrobenzoate: yel. ndls. from ale., m.p. 07-68° (1). 

® /^-n-Butylphenoxyacetic acid: m.p. 81°; Neut. Eq. 208 (3) [ef. T 1.46]. 

(ft' />-n-Butylphenyl A^-phenylcarbamate: ndls. from ale., m.p. 115° (6); 113° (5). 

1:1771 (1) Read, Mullin, J. Am. Ch<'m. Soc. 50, 1764 (1928). (2> Smith, /. Am. Owm. Soc. 50, 

1419 (1934). (3) Niedorl, Nii'derl, Shapiro, McCinuil, ,/. Atu. Chem. Soc. 59, 1114 (1937). 

(4) Sanduleseo, (iirard, Bull. soc. chim. (4) 47, 1310 (1930). (5) Rice, Harden, ./. Am. Pharm. 

Assoc. 25, 7~9 (1936). (6) Reilly, Hiekinl)ottorri, J. Chem. Soc. 117, 115 (1920). 


Beil. S.N. 530a 

nf? = 1.4981 (3) 
n|? = 1.5165 {2) 


1:1773 DIETHYL ACETONEDICARBOXYLATE CgHuOs Beil, in-791 

(Diethyl ^-oxogluUrate) r^H60.0C.CH2.C0.CH2.C00C2H6 

\ t 

C2H5.0.0C.CH2—0=CH.COOC2Hb 

(^H 

B.P. 350° = 1113 

Spar. sol. aq., sol. ale. — C conts. abt. 17% enol form (1) — [For prepn. by esterification 
of acetonedicarboxylic acid (1:0485) (39-43% yield) see (2).] 

C treated with 1 mole KOH in ale. ppts. K enolate, ndls. which can be recrystd. from ale. 
and dried at 100°; on acidification they regenerate C but on boilg. with aq. yield ethyl 
acetoacetate (1:1710) (3) — C treated vnih 2 moles KOH in ale. yields di K di-enolate, 
cryst. which cannot be recrystd. and are decomp, by acids (3). 

C as such or in dil. ale. shaken with Cu(OAc )2 yields green cryst. of Cu enolate, 
Cu(C 9 Hi 30 b) 2 , eas. sol. in cold CHCI3 or hot CbHb; m.p. 142-143° <3). 
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C treated with i wt. of pure hydrazine hydrate at 0 ® and stood 24 hrs. yields ethyl pyraz- 
olone-3-acetate [Beil. XXV-213], Ifts. from warm, aq., m.p. 189-190° (4) — C htd. at 100 ° 
for 1 hr. with 1 mole phenylhydrazine, then diluted with ether, ppts. ethyl 1 -phenyl- 
pyTazolone-5-acetate-3 [Beil. XXV-2131, pr. from dil. ale., m.p. 85° (5). 

C in ale. treated with semicarbazide HCl + AcONa yields in i hr. diethyl acetone- 
dicarboxylate semicarbazone, cryst. from boilg. ale., m.p. 94-95° ( 6 ). 

1:1773 (l) Moyer, Ann, 380, 242 (1911). (2) Adams, Chiles, Organic Syntheaes, Coll, Vol, I, 

232-233 (1932). (3) Dunschmaiin, Peohmaim, A?in, 261, 175-177 (1891). (4) Kufferath, 

J. prakt, Chem, (2) 64, 338 (1891). (5) Pechmann. Ann, 261, 171 (1891). (O) Haller, March, 

BuU, soc. chim. (3) 31, 442 (1904). 

1:1773 />-n-AMYLPHENOL CnHieO Beil. S.N. 533 

CHj. (CH2)3.CH2—OH 

B.P. 248-253?8„ ( 1 ) M.P. 23“ (2) = 0.9621 (1) n?>‘ = 1.5272 (1) 

Very sol. org. solvents except cold pet. ether. 

(g) ^n-Amylphenyl benzoate: cryst. from ale., m.p. 51-51.5° (2). 

(g) ^-n-Amylphenoxyacetic acid: m.p. 90°; Neut. Eq. 222 (1) [cf. T 1.46). 

1:1773 (1) Niederl, Niederl, Shapiro, McGreal, J, Am, Chem, Soc. 59, 1114 (1937). (2) Sandu- 

lesco, Girard, BuU, soc. chim. (4) 47,1310-1311 (1930). 


1:1774 n-PROPYL SALICYLATE 
B.P. 249-351° ( 1 ) 


Y-OU 

-COOCsHy 


C10H12O3 


BeU. X-75 


Df = 1.0979 (1) 
D^l = 1.005 (2) 


nfi’ = 1.51610 (1> 
rij^ = 1.5100 (2) 


Oil with oil of wintergreen odor — Insol. aq.; mise. ale., ether. 
With FeCls (T 1.41) satd. aq. soln. gives faint violet color. 


(B Saponification: Aik. hydrolysis (T 1,51) gives Hap. Eq. of 180 and yields salicylic acid 
(1:0780) and n-propyl ale. (1:6150). 

(© ji-Propyl 3,6-dinitrosalicylate: from C by nitration at 0 ° with 5 pts. mixt. of equal 
vols. fumg. HNO3 -f fumg, H 2 HO 4 ; cryst. from ale., m.p. 67-08° (l>. 


1:1774 { 1 } Sah, Ma, Science Repts. Nail. Tsing Hua Univ. Ser. A- 1 , 203-204 (1932). (2) Crox- 

all, Sowa, Nieuwlaud, J. Org. Chem, 2, 254 (1937). 


1:1775 EUGENOL C 10 H 12 O 2 Beil. VI-961 

(4.AJJyl.2-n.lhoxyph»ol) cH.-CH 

\)CH3 ^ 

BJ>. 253° M.P. -9.1°(1) Z^ = 1,0664(1) ng'- 1,5410 (1) 

Oil with odor of cloves — Distils at ord. press, without decomposition — Spar. sol. aq.; 
eas. sol. ale., ether, AcOH. 

C in cold satd. aq, soln. gives with FeCla (T 1.41) a turbid YG-T 2 color; C, 2 % in ale. 
soln., gives B fading in 15 min. to GY-Ta. 

C reduces KMn 04 (T 1.34); adds Br 2 . 

C in CHCI 3 with PkOH in CHCIa yields picrate, C.PkOH, long brown-red blades, m.p. 
62-63° (14). 
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® Eugenol acetate: from C on boilg. for 3-4 hrs. with equal wt. AC 2 O; this, from ale., 
m.p. 29° (2). 

® Eugenol benzoate: from C + BzCl; cryst. from ale.; m.p. 70° (3). [For m.p. + 
composition curve for mixt. with isoeugenol benzoate (1:1785) see ( 12 ).] 

® Eugenol ^^nitrobenzoate: m.p. 81° (13). 

® Eugenol 3,6-dinitrobenzoate: from C -f 3,5-dinitrobenzoyl chloride in pyridine; 
cryst. from 95% ale.; m.p. 130.8° cor. (4) [cf. T 1.47]. 

® Eugenol />-nitrobenzyl ether: m.p. 53.6° (5) [cf. T 1.44]. 

® Eugenol 2,4-dinitrophenyl ether: from C in alk. + 2,4-dinitrochlorobenzene; fine 
yel. ndls. from ale., m.p. 114-115° ( 6 ). 

® Eugenolglycolic acid (4-{dlyl-2-methoxyphenoxyacetic acid): cryst. from aq. with 
1 H 2 O, m.p. 81° (7) ( 8 ); cryst. anhydrous from ether or CeHe; m.p. 100° (7) ( 8 ) [cf. 
T 1.46]. 

® Eugenol N-phenylcarbamate: m.p. 95° (9) (13). 

® Eugenol N-(a-naphthyl)carbamate: from C htd. with or-naphthylisocyanate; cryst. 
from Igr.; m.p. 122° (10) [cf. T 1.45]. 

® Eugenol N,N-diphenylcarbamate: from C -h N,iV-diphenylcarbamyl chloride in 
pyridine; cryst. from Igr., m.p. 107-108° (1) [cf. T 1.43]. 


1:1775 (1) \Vat(‘rrnJin, Prioster, Rer.. frav. chim. 48, 1272-1277 (1929). (2) Tiemann, Nagai, 

Ber. 10, 202 (1877). (3) Tierriann, Kraaz, Ber. 15, 2067 (1882). (4) Phillips, Keenan, 
J. Am. Chem. Soc. 1926 (1931). (5) Roid, J. Am. Chem. Soc. 39, 309 (1917). (6) Boat, 

Nicholson, J. Atn. Chem. Soc. 57, 2369 (1935). (7) Clauser, Monatah. 23, 123 U901). 
(8) Lambling, Bull soc. chim. (3) 17, 360 (1897). (9) Weehuizen, Rec. trav. chim. 37, 268 
(1917). (10) French. Wirtel, Am. Chem.. Soc. 48, 1738 (1926). 

(11) Herzog, Ber. 40, 1834 (1907). (12) McKie, J. Chem. Soc. 119, 777-779 (1921). 

( 13 ) Claisen, Ann. 418, 120 (1919). (14) Baril, Megrdichian, J. Am, Chem. Soc. 58, 1416 

(1936^. 


1:1776 ISOBUTYL SALICYLATE CiiHi 403 Beil.X-76 

IJ~C 0 . 0 .CH 2 .CH(CH 3)2 

B.P. 860-363“ (1) = 1.0639 (1) = 1.50873 (1) 

= 1.0681 (2) niJ = 1.5075 (2) 

Liq. with oil of wintergreen odor — Dif. sol. aq.; misc. aJc., ether. 


® Saponification: Alk. hydrolysis (T 1.51) gives Sap. Eq. of 194 and yields salicylic acid 
(1:0780) and isobutyl ale. (1:6165).^ 

® Isobutyl 3,5-dinitrosalicylate: from C by nitration at 0 ° with 5 pts. mixt. of equal vols. 
fumg. HNO 3 -f fumg. H 2 SO 4 ; cryst. from ale., m.p. 72-73° ( 1 ). 


1:1776 (1) 8ah, Ma, Science Repts. Natl. Taing Hua Univ., Ser. A-1, 203-204 (1932). (2) Crox- 

all, 8owa, Nieuwlaud, J. Org. Chem. 2, 254 (1937). 


1:1778 ETHYL BENZOYLACETATE 


CiiHi 203 Beil. X-674 


<( )>—CO . CH2.C00C2H» 

<( y-C=C h!cOOC2H8 

in 


Ud * » 1.53165 (1) 

B.P. 365-870“ fil. dec. ift = 1.116 {1> nf? - 1.5498 (9) 

Dif. sol. aq.; eas. aol. ale. or ether — Volatile with steam — C conts. abt. 21% enol form 
(1) ( 2 ); 1 % ale. sdn. of C at 20 ° conts. abt. 24% enol form ( 2 ). 
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C in ale. with FeCls (T 1.41) gives red-violet color — C is sol. in cold aq. NaOH without 
decompn. — C treated with 1 mole cone. ale. NaOEt soln. or C in ether treated with 1 mole 
NaOC 2 H 5 ppts. Na enolate {3) — C in ether shaken with aq. soln. of Cu(OAc )2 yields ppt. 
of Cu enolate (4) sol. in CHCI 3 ; green cryst. from hot CeHe, m.p. 180-181° (5), 175° <6). 
[For use in detn. of enol content see (7) (8).] 

[For prepn. of C from ethyl acotoacetate + BzCl -f Na via hydrol. of intermediate ethyl 
benzoylacetoaeetate (48-58% yield) see (9) (10) (11); from ethyl benzoate + ethyl acetate 
-h Na (37% yield (12); 77% yield (13).] 

C (2 pts.) in ale. (1 pt.) 4*50% hydrazine hydrate soln. (1 pt.) in stoppered fla-^k, 
shaken occiisionally during 4 hrs. then htd. J hr., gives aim. quant, yield 3-phenyl- 
pyrazolone-5 [Beil. XXIV-148], Ifts. from boilg. ale., m.p. 230° (19) (20). 

C warmed with 1 mole phenylhydrazine gives on adcln. of ether 1, 3-diphenylpyrazolorie-5 
cryst. from ale., m.p. 137° (14). [For kctonic splitting of C with phenylhydrazine and 
resultant formn. of acetophenone phenylhydrazoue 4 oxalic bis-(A"-phenylhydrazide) see 
(15).] — C -f 1 mole p-nitrophenylhydrazine in ale. refluxed 1 hr. gives l-[/>-nitrophenyl]-3- 
phenylpyrazolone-5, ndls. and Ifts. from AcOH, m.p. 202-203° (10) — C. with 2,4-dinitro- 
phenylhydrazine yields 1 -(2,4-dinitrophenyl)-3-phenylpyrazolone-5 [C.2,4-dinitrophenyl- 
hydrazone ?], orange cryst. from AcOH, m.p. 222-223° (17). 

C 4- 1 mole NHoOH.HCl mixed in aq., then dislvd. by addn. of ale. gives aim. quant, 
yield of 3-pheriylisoxazolorie-5 [Beil. XXVlI-200]; ndls. from ale. or Celle, m.p. 151-152° 
dec. (18). 

C shaken 4 hrs, with 13 vols. cone. aq. NH4OH 4 trace acacia gum, resultant emulsion 
stood 6 days, gives yellow cryst. of /3-iminohydrocinnamide IBeil. 111-079], which on boilg. 
with aq. gives (80-81% yield) benzoylacetamide, cryst. from aq., m.p. 112-113° (11). 

® “ Ketonic splitting”: Hydrolysis wdth alk. (T 1.51) yields acetophenone (1:5515), 
ethyl ale. (1:6130), and CO 2 [same products also obtd. on boilg. with dil. H 2 SO 4 (3)]. 

1:1778 ( 1 ) von Auwers, Jacobsen, Ann. 426, 235 (1922). (2) Dierkmann, J5er. 55, 2478 (1922). 

( 3 ) Perkin, J. Chem. Soc. 45, 175-176 (1884). (4) Wisli<M*iiiis, Jier. 31, 3153-3154 (1898). 

(5) Spassow, Ber. 70, 2385 (1937). (6) Sommc4et. Hamel, BuU. soc. chim. (4) 2», 551 (1921). 

(7) Hieber. Ber. 54, 905-912 (1921). (8) Dieckmann, Bcr. 54, 2251 -2254 (1921). (9) Shriner, 

Schmidt, J. Am. Chem. Soc. 51, 3036-3638 (1929). (lO) Shriner, Schmidt, Roll, Organic 

Syntheses 18, 33-35 (1938). 

(11) Abrams, Kipping, J. Chem. Soc. 1934, 1989-1990. (12) Dorsch, McElvain, J. Am. 

Chem. Soc. 54, 2960-2964 (1932), (13) Chi, Lee, Trans. Science: Soc. China 8, 87-89 (1934). 

(14) Knorr, Klotz, Ber. 20, 2546 (1887). (15) Feist. Ann. 428, 57-58 (1922). (16) von Auwers, 

Mauss, Ann. 452, 207 (1927). (17) Camplxdl, Analyst 61, 393 (1936). (18) Hantzsch, Ber. 

24, 502 (1891). (19) Michaelis, Rassmann, Ann. 352, 158-159 (1907). (20) von Auwers, 

Mauss, J. prakt. Chem. (2) 110, 219 (1925). 

1:1780 n-BUTYL SALICYLATE CuHnOa Beil. S.N. 1061 

l,j--CO.O.CH2.CH2.CH2.CH3 

B.P. 270-272° (1) M.P. -6.9° (2) D?® = 1.0728 (1) n?? = 1.51148 (1) 

250-260° (2) DU = 1.0681 (3) « 1.5095 (3) 

Oil with oil of wintergreen odor — Dif. sol. aq.; sol. ale., ether. 

With FeCls (T 1.41) satd. aq. soln. gives faint violet color — C is sol. in dil. (1% or less) 
NaOH; with more cone. NaOH gives gel of Na salt. 

® Saponification: Alk. hydrolysis (T 1.51) gives Sap. Eq. of 194 and yields salicylic ac, 
(1:0780) and n-butyl ale. (1:6180). 

® n-Butyl o-(^nitroben 2 yloxy)benzoate (w-butyl salicylate p-nitrobenzyl ether): 

m.p. 92° (4) [cf. T 1.44]. 
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® n-Butyl 3)6-dinitrosalicylate: from C by nitration at 0° with 5 pts. mixt. of equal vols, 
fumg. HNOs -1- fumg. H 2 SO 4 ; cryst. from ale., m.p. 60-61° ( 1 ). [Does not distinguish 
from isoamyl salicylate (1:1790).] 

1:1780 (l) Sah, Ma, Science Ifepts. Natl. Tsing Hua IJniv., 8er. A-1, 203 204 (1932). (2) Tim¬ 
mermans, Bull. soc. cMm. Belg. 36, 507 (1927). (3) Croxall, Sowa, Nieuwland, J, Org. Chem. 

254 (1937). (4) Lyman, Itcid, J. Am. Chem. Soc. 43, 617-619 (1920). 


1:1785 ISOEUGENOL 

(2-M cthoxy-4-proiXiny Iphenol) 


B.P. 267.5° 


C 10 H 12 O 2 Beil. VI-955 



= 1.0851 nf? = 1.6783 


Dif. sol. aq.; cas. sol. ale., ether. 

Comml. C freezes 0°-5' and is mixt. of cis and tram isomers (!) (2) — Comml. C, dislvd. 
in 1.7 pts. warm 15% NaOH, gives on cooling a Na salt which can be recrystd. from 2 pts. 
aq. and on acidifn. with dil. AcOH yields ^ra/wf-isoeugenol, m.p. 33° (1). 

C with FoC^s (!' 1.41) in ale. gives transient olive-green color. 

C on treatment with a(‘ids or acid reagents yields diisoeugenol [Beil. VI-955]; for study of 
structure cf. (3) (12) (14). 

C in CHCI 3 with PkOH in CHCI 3 yields picrate, C.PkOH; dark red silky ndl. clusters, 
unstable in air, m.p. 46-47.5° (13). 

® Isoeugenol acetate: from C on refluxing with AC 2 O, pouring into aq., washing with 
Na 2 (X .)3 soln.; cryst. from CeHe by addn. of Igr.; m.p. 79-80° (4). [Also obtd. in 
quant, yield from /rans-isoeugenol by htg. with AC 2 O -h AcONa for 3 hrs. at 135-140°; 
r/«-isoeugenol acetate is liq. (1).] 

® Isoeugenol benzoate: from C in alk. soln. on shaking with BzCl; pr. from ale., m.p. 
103-104° (4), 106° (5) [m.p. of cis-isoeugenol benzoate is 68° (15)]. 

® Isoeugenol /r-nitrobenzoate: m.p. 109°. 

® Isoeugenol 3,5-dinitrobenzoate: from C -f- 3,5-dinitrobenzoyl chloride in pyridine; 
cryst. from n-butyl ale., m.p. 158.4° cor. (6) [cf. T 1.47]. 

® Isoeugenol 2,4-dinitrophenyl ether: from C in aq. NaOH -f- 2,4-dinitrochlorobenzene; 
yel. ndls. from ale., m.p. 129-130° (7). 

®) Isoeugenolglycolic acid (2-methoxy-4-propenylphenoxyacetic acid): from C + 
chloroacetic ac. *f aq. NaOH; cryst. from dil. ale.; m.p. 92-94° (8); 116° (9). 

® Isoeugenol N-phenyicarbapiate: ns form, m.p. 118°; tram (orm, m.p. 152° (15). 

® Isoeugenol iV-(a-naphthyl)carbamate: from C -f a-naphthylisocyanate in pres, of 
trace of anhydrous trimethyl (or ethyl) amine; cryst. from Igr., m.j). 149-150° (10) 
[cf. T 1.45]. 


1:1786 (1) Boedockor, Volk, Ber. 64, 62-64 (1931). (2) von Aiiwors, Ber. 68, 1346-1347 (1935). 
(3) Haworth, Marvdn, J. Chem. Soc. 1931, 1363-1360. (4) Tiemaim, Ber. 24, 2873-2874 

(1891). (5) Barnett, Nixon, Chem. News 139, 190 (1924). (6) Phillips, Keenan, J. Am, 
Chem. Soc. 63, 1926 (1931). (7) Bost, Nicholson, J. Am. Chem. Soc. 67, 2369 (1935). 
(8) Gassmann, Krafft, Ber. 38, 1870 (1895). (9) Denozza, Gazi. chim. ital. 33, I, 553 (1893). 
(10) French, Wirtel, J. Am. Chem. Soc. 48, 1738 (1926). 

(11) Funakubo, Imoto, Imoto, Ber. 71, 954 (1938). (12) Puxeddu, Rattu, Gazz. chim. ital. 
67, 654-659 (1937). (13) Baril, Mcgrdichian, J. Am. Chem. Soc. 68, 1415 (1936). 

(14) Puxeddu, Gazz. chim. ital. 66, 710-717 (1936). (15) Jungc, Cent. 1983, II, 2818. 
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1:1790 ISOAMYL SALICYLATE OH CisHioOs BeiLX-76 


C 0 . 0 .CH 2 .CH 8 .CH(CH 3)2 


B.P. 276-278° (1) = 1.0535 (1) nfj’ = 1.50799 (1) 

Oil with floral odor — Soly. in aq. at 22® = 0.004% — Sol. ale., ether, CHCI 3 . 

With FeCls (T 1.41) satd. aq. soln. gives faint violet color — Sol. in dil. NaOH (1% or 
less) ,* with more cone. alk. soln. gives ppt. of Na salt. 


® Saponification: Alk. hydrolysis (T 1.51) gives Sap. Eq. of 208 and yields salicylic acid 
(1:0780) and isoamyl ale. (1:6200). 

® Isoamyl 3,6-dmitrosalicylate: from C by nitration at 0° with 5 pts. mixt. of equal vols. 
fumg. HNO 3 4* fumg. H 2 SO 4 ; cryst. from ale., m.p. 61-62® (1). [Does not distinguish 
from w-butyl salicylate (1:1780).] 


1:1790 (1) Sah, Ma, Science liepts. Nail. Tsing Hua Ihiiv., Ser. A-1, 203-204 (1932). 


1:1795 RESORCINOL MONOACETATE 

(7/i-Acetoxyphenol) 


B.P. 283® 

Eas. sol. dil. alk. 


OH OsHsOa Beil. VI-SIG 



O.CO.CH3 


® Saponification: Hydrolysis with 1 N alk. (T 1.51) gives Sap. Eq. 152 and yields 
resorcinol (1:1530) and acetic ac. (1:1010). 


— o-BENZYLPHENOL 

(2-HydroxydiphenyImethane) 



C13H12O 


Befl. VI-675 


B.P. 312® 

See 1:1431: Genus 4: Phenols. M.P. 54®. 


IMPORTANT PHENOLS THAT CAN BE DISTILLED ONLY 
UNDER REDUCED PRESSURE 


1:1800 METHYL FUROYLACETATE 



C8H8O4 
!0.CH2.C00CH3 


Ben. S.N. 2619 


B.P. 144-145® at 20 mm. (1) 
96-98® at 1 mm. <1) 
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LIQUID PHENOLS 


• 1:1800>1:1820 


Colorless oily liq. which turns yel. on stdg. 

C with NaOC 2 H 6 in abs. ale. rapidly ppts. mono Na salt of enol; C with ale. KOH seps. 
mono K salt of enol on stdg. 3-4 hrs.; C in ether shaken with cone. aq. soln. of Cu(OAc )2 
yields green ndls. of Cu salt of enol.; all of which regenerate to C on treatment with dil. acid. 

C with 1 mole phenylhydrazine at 100*" yields l-phenyl-3-furylpyrazolone-6; Ifts. from 
abs. ale., m.p. 179® (1). 

® Methyl furoylacetate oxime: from C -f NH 2 OH.HCI + AcONa in dil. ale. on stdg. 
4 hrs. and pptg. with aq .; cryst. from CeHe, dec. at 124-125® (when htd. at 4® per min. 
from room temp.) and yielding furylisoxazolone, m.p. 147-148' (1). 

® Methyl furoylacetate semicarbazone: from C -j- semicarbazide.HCl + AcONa in dil. 
ale. (as above); cryst. from C'elle -f ale. (3:1); m.p. 141-142° dec. (1). 

1:1800 (1) Zaiietti, Beckmann, J. Am. Chem. Soc, 50, 1438-1441 (1928). 


1:1810 METHYL BENZOYLACETATE 


C10H10O3 


/ S--CO.CH2.COOCH3 
/^V-C===€H.C0.0CH3 

(ill 


B.P. 151.5-151.8® at 13 mm. (1) 


Dit' - 1.158 (1) 


Beil. S.N. 1316 


nf? = 1.5394 (1) 


Equilibrium mixt. at 20 ® conts. 18.5% enol form (2) [for data on solution in org. solv. see 

(2)1. 

C ip ale. gives with FeCla (T 1.41) a strong color; C is readily sol. in aq. alk. 

C in ale. shaken with aq. Cu(OAc )2 soln. gives Cu salt of enol form, readily extracted by 
CHCI 3 or CeHe and regenerating C on treatment with dil. mini. acid. [Use in purification 
of C ( 1 ); in detn. of enol content of C (3) {4).] 

[For prepn. of C from oj-cyanoacetophenone with HCI -f* MeOH see (5).l 


® Saponification: Hydrolysis with dil. alk. (T 1.51) yields acetophenone (1:5515), 
methyl alcohol (1:6120) and CC-i* 


1:1810 (1) von Auwers, Jacoljsen, Ann. 426, 234 236 (1922). (2) Diockmann, Ber. 55, 2478 

(1922). (3) Hicbor, Ber. 54, 905, 912 (1921). (4) Diockmann, Ber. 54, 2253 (1921). 

(5) Arndt, Loewc, Ber. 71, 1039 (1938). 


1:1820 ETHYL FUROYLACETATE 


B.P. 170® at 20 mm. (1) 
143® at 10 mm. (1) 
113-114® at 1 mm. (2) 


C 9 H 10 O 4 Beil. XVin-408 

i:y--CO.CH2.COOC2H5 

n t 


[.C(X)C2Hi 


D{? = 1.166 (1) niJ » 1.6056 (2) 


Pale yel. oil; when pure darkens only on long stdg. — Insol. aq., sol. ale,, ether; eas. sol. 
NH 4 OH — C reduces NH 4 OH + AgNOs — [For prepn. from ethyl furoate + ethyl acetate 
in 93% yield see (2).] 
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C in ale. treated with 60% aq. NaOH at 0° ppts. Na cnolate; C in ale. shaken with aq. 
Cu(0Ac)2 soln. yields Cu enolate, sol. CHGI 3 , m.p. 175® (3). 

C, dislvd. in excess cone. NH 4 OH, evapd. yields a-furoylacetamide, cryst. from ale., m.p. 
159° (4) — C in dil. ale. htd. with 1 mole hydrazine sulfate + 1 mole NaOAc yields 3-(a!- 
furyl)pyrazolone-5, pi. from dil. MeOH, beginning l<o dec. abt. 200 ®, finally mel(.. 223® ( 1 ) — 
C, htd. with 1 mole phenylhydrazine at 100 ® yields 1-pheny 1-3-(a;-furyl) pyrazolone-5, Ift.s. 
fi*om abs. ale., m.p. 179° (1) (3). 

C with 1 mole NH 2 OH.HCI + 1 mole NaOAc in dil. ale. stood 3 hrs. yields ethyl furoylaco- 
tate oxime; mils, from dil. ale., m.p. 131-132® (1) [with alk. NH 2 OH, C yields 3-(a-furyl)- 
isoxazolone, ndls. from ale., m.p. 148-149® (block) dec. (1)]. 

(g) “ Ketone splitting ”: C boiled with 1:25 H 2 SO 4 yields a-furyl methyl ketone (2-a(ietyl- 
furan) [Beil. XVII-2861, ethyl ale. (1:6130), and CO 2 (3). 

® “ Acid splitting C boiled with cone. KOH yields furoic acid (1:0475), acetic ac. 
(1:1010) and ethyl ale. (1; 6130) {!>. 

1:181^ ( 1 ) Torrey, Zanetti, Am. Chem. J. 44, 405-416 (1910). (2) Barger, Robinson, Smith, 

J, Chem. Soc. 1937, 721. (3) Sandelin, Ber. 33, 492-494 (1900). (4) Mironoseu, loaiiid, 

BtiU. 80 C. chim. Romdnia 17, 107-129 (1935); Cent. 1935, 11, 3652. 


1:1830 PYROCATECHOL MONOBENZYL ETHER CisUciOi Beil. S.N. 553 

(Benzyl o-hydroxyphenyl ether) 

no 

B.P. IST" at 6 mm. (1) 

173-174° at 13 mm. (2) = 1.154 (2) n“ = 1.1588 (2) 

C with FeCls (T 1.41) gives green color becoming red violet on addition of Na 2 CX);i. 

C is sol. in alk. with brown-red color [dif. and sepn. from pyrocatechol dibenzyl other, m.p. 
63-64° (1:7172)]. 

1:1830 (l) Klarmann, Gates, vShternov, J. Am. Chem. Soc. 64, 1210 (1932). (2) Drury, Bull, 

soc. chim. (5) 2, 1738 (1935). 


1:1840 ETHYL n-BUTYLACETOACETATE C 4 H 9 CioHigOa Beil. 01-706 

ch3.co.(!;h.co.oc2H5 

B.P. 104-104.5° at 12 mm. (1) 1^ = 0.95827 (1) n?? = 1.43006 (1) 

[For prepn. from ethyl acetoacetate, EtONa, -f w-BuBr (69-72% yield) see (2).] 

C refluxed with 10% aq. NaOH for 4-5 hrs. gives aim. quant, yield (!) or saponified at 
room temp, with 5% NaOH for 4 hrs., then made slightly acid and distilled (3) gives 52-61 % 
yield of n-amyl methyl ketone (1:5460), b.p. 160°. [For study of influence of conditions on 
** ketone splitting vs, acid splitting see (4).] 

C with phenylhydrazine in AcOH at 100° for 10 rain, yields l-phenyl-3-methyl-4-ri-butyl- 
pyrazolone-6, m.p. 95-96° (5). 

1:1840 (l) Ceuterick, Bull. soc. chim. Belg. 44, 89-90 (1935). (2) Marvel, Hager, Organic 
Syntheses, CoU. Vol. I, 243 244 (1932). (3) Johnson, Hager, Organic Syntheses, CoU. Vol. I, 
343-346 (1932). (4) Drake, Riemenschneider, J. Am. Chem. Soc. SZ, 6005-5008 (1930). 
(5) Giacolone, Gazz. chim. iial. 67,463 (1937). 



CHAPTER VII 
GENUS 6. ESTERS 


(Classified according to acid radi(*als; for classification according to alkyl radicals 
8C(? ((’onipound Index) 

Names used in this ind<'x iir<* not necessarily same* as cf)nii)ound index names 


Esters of Aliphatic SAririiATEn 
Acids 


A. Esters of monobasic acids 

1. Esters of fornne arid 

Allyl formate. 1:3035 

Methyl formate. 1:1000 

Ethyl form /it(‘. 1:3000 

n-Propyl formate. 1:3030 

l8oproi)yl foiTnat<‘. 1:3010 

n-Rutyl formate. 1:3090 

utyl formate. 1:3055 

forma t(‘. 1:3033 

Iso butyl formate. 1:3065 

«-Amyl formate. 1:3166 

Isoaniyl formate. 1:3143 

n-Hexjd formate. 1:3313 

n-Heptyl formate. 1:3433 

n-Octyl formate. 1:3576 

Ethyhme glycol mono- 

formate . 1:3447 

Ethyleneglycol diformatc 1:3403 

Benzyl formate. 1:3596 

Cyclohexyl formate. 1:3348 

Trimethyl orthoformatc .. . 1:3087 

Triethyl orthoformate. 1:3341 

2. Esters of acetic acid 
(a) v'ith monohydric alcohols 

Allyl acetate. 1:3085 

Gerany 1 acetate. 1:3997 

Methyl acetate. 1:3005 

Ethyl acetate. 1:3015 

n-Propyl acetate. 1:3075 

Isopropyl acetate. 1:3041 

«-Butyl acetate. . .. 1:3145 

sec-Butyl acetate. 1; 3105 

fer-Butyl acetate. 1:3057 

Isohutvl acetate. 1:3115 


/i-Amyl a(!etatc. 1:3376 

see-Amyl (-2) acetate. 1:3171 

see-Amyl (-3) acetate. 1:3168 

tcr-Amyl acetate. 1:3134 

Isoamyl acetate. 1; 3331 

n-Ht‘xy I acetate. 1:3437 

?i-Heptyl ac.(?tate. 1:3531 

n-Octyl acetate. 1:3676 

scc-Oct^d (-2) acetate. 1:3541 

Cetyl acetate. 1:3038 

n-Octadocyl acetate. 1:3066 

lienzyl ac(‘tat<?. 1:3751 

/^^-Phenylethyl acetate. 1:3933 

/-Linalyl acetate. 1:3776 

(h) 7 i^th dihydric alcohols 
Ethylene glycfd diacetate. . 1:3511 

Ethyhme glycol monoace¬ 
tate. 1:3486 

Trimethylene glycol diace¬ 
tate. 1:3671 

Diethylene glycol diaeetate. 1:4076 
/i#-Ethoxycthyl acetate. 1:3333 

Pentaerythritol tetraacetate 1:3355 

(r) vnth alicyclic alcohols 

Cyclohexyl acetate. 1:3413 

d-Bornyl acetate. 1:3833 

Cholcsteryl acetate. 1:3475 

(rf) with alcohols containing heterocyclic rings 

Furfuryl acetate. 1:3417 

a-Tetrahydrofurfuryl ace¬ 
tate . 1:3551 

(e) with iniscellaneo’as compounds 

Benzoin acetate. 1:3350 

Ethylidene diacetate. 1:3383 

Phenacyl acetate. 1:3133 

Salieylaldehyde triacetate.. 1:3430 

(J) with phenols 

Phenyl acetate... 1:8571 
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0 “Tolyl afctiito. 1 : 3646 

w-Tolyl acetate. 1 : 3706 

j>-Toiyl acetate. 1:3716 


2,4-Dimethylphenyl acetate 1:3822 


2 .5- Dimethylpheiiyl acictate 1:3801 

2 .6- Dimethyli>henyl acetate 1:3741 

3.4- DimcthyIphenyl acetate 1:3052 

3.5- Dirnethyli)henyl acetate 1:4510 

2.4.5- Trimethylphenyl ace¬ 
tate. 1:4041 

2 .4.6- Triniethy 1 phenyl a(?e- 

tate. 1:3957 

Thymyl acetate. 1:4026 

CarvH crj4 acetate. 1:4031 

a-NaphthyI acetate. 1:2124 

/S-Naphthj'l acetate. 1:2273 

Resorcinol diacetate. 1:4251 

Resorcinol monoacetate. . . 1:1795 

Hydroejuinone diacetate. . . 1:2520 

PyroRallol triacetate. 1:2585 

Hydroxyhydroquinone tri¬ 
acetate. 1:2400 

Phloroglucinol triacetate.. . 1:2430 

Guaiacol acetate. 1:3987 

Eugenol acetate. 1:4266 

Isoeugcnol acetate. 1:2340 

3» Esters of propionic a<!id 
wAllsd propionate. 1:3140 

Methyl propionate. 1:3020 

Ethyl propionate. 1:3070 

n-Propyl propionate. 1:3130 

Isopropyl propionate. 1:3100 

n-Butyl propionate. 1:3256 

Isobutyl propionate. 1:3211 

n-Amyl propionate. 1:8378 

Isoamyl propionate. 1:3343 

n-Hexyl propionate. 1:3506 

7 i-Heptyl propionate. 1:8681 

n-Octyl propionate. 1:3877 

Ethylene glycol dipropion¬ 
ate. 1:3691 

a-Tetrahydrofurfuryl propi¬ 
onate. 1:3611 

Cyclohexyl propionate.... 1:3526 

Phenyl propionate. 1:3696 


4. Esters of n-hiityric acid 


Allyl w-hutyrate. 1:3216 

Mf'thyl 7t-butyrate. 1:3080 

Ethyl w-butyrate. 1:3127 

r/-Propyl //-butyrate. 1:3231 

Isopropyl //-butyrate. 1:3160 

n-Butjd//-butyrate. 1:3358 

<cr-Rutyl n-butyrate. 1:3251 

Isobutyl w-butyrate. 1:3328 

n-Amyl//-Inityrate. 1:3476 

Isoamyl //-butyrate. 1:3432 

n-Hexyl n-butyratc. 1:3636 

n-Heptyl //-butyrate. 1:3817 

w-Octyl //-butyrate. 1:4011 

EthyleiH* glycol di-//-buty- 

rato. 1:3962 

Benzyl //-butyrate. 1:3977 

(Tyclohexyl //-butyrat(‘. 1:3711 

5. Esters of isobutyric acid 
Ally! isobutyrate. 1:3181 

Methyl isobutyrate. 1:3950 

Ethyl isobutyrate. 1:3995 

n-Propyl isobutyrate. 1:3191 

Isopropyl isobutyratc'. 1:3125 

<cr-Butyl isobutyrate. 1:3147 

Isobutyl isobutyrate. 1:3271 

Isoaniyl iso butyrate. 1:3388 

Cyclohexyl isobutyrate. . , . 1:3601 

0. Esters of n-valeric acid 

Methyl n-valerate. 1:3155 

Ethyl //-valerate. 1:3246 

//-Propyl //-valerate. 1;3353 

Isopropyl //-valerate. 1:3206 

n-Butyl /^-valerate. 1; 3481 

«ec-Butyl n-valerate. 1; 3407 

Isobutyl n-valerate. 1; 3442 

n-Amyl n-valerate. 1:3021 

n-Hexyl n-valerate. 1:3847 

n-Heptyl n-valerate. 1:4046 

n-Octy 1 //-valerate. 1:4101 

7. Esters of isovaleric add 

Methyl isovalerate. 1:8110 

Ethyl isovalerate. 1:3186 
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ESTERS 


n-Propyl isovaleratc. 1:3318 

Isopropyl isovalerate. 1:3336 

Isobutyl isovalerate. 1:3393 

Isoamyl isovalerate. 1:3616 

7-A. P'.sters of pivalic acid 

Methyl pivalate. 1:3073 

Ethyl pivalate. 1:3117 

8. ICsters of n-eaproic acid 

Methyl n-eaproaie. 1:3391 

Ethyl n-caproat(^. 1:3363 

n-Propyl /i-caproat(?. 1:3491 

n-Butyl n-caproato. 1:3631 

n-Amyl w-caproate. 1:3837 

n-Hexyl n-caproate. 1:4061 

7t-Hoptyl n-caproate. 1:4156 

n-Oetyl n-caproate. 1:4336 

9. Esters of eiianthic (n-heptylie) acid 

Methyl enanthate. 1:3398 

Ethyl enanthate. 1:3496 

n-Propyl enanthate. 1:3651 

n-Butyl enanthate. 1:3843 

Isobutyl enanthate. 1:3661 

n-Aniyl (uianthatt?. 1:4051 

n-Hexyl enanthate. 1:4141 

n-Heptyl enanthate. 1:4341 

7?-Octyl enanthate. 1:4301 

10. Esters of n-<!apryli<i acid 

Methyl n-caprylate. 1:3546 

Ethyl 7i--(^aprylate. 1:3656 

n-Propyl n-caprylate. 1:3853 

?i-Butyl n-caprylate. 1:4036 

n-Amyl n-caprylat<^. 1:4136 

n-Hexyl 7i-caprylate. 1:4346 

n-Heptyl n-caprylate. 1:4396 

n-Octyl 7i-caprylato. 1:4351 

11. Esters of pelargonic acid 

Methyl pelargf)nate. 1:3736 

Ethyl pelargonate. 1:3867 

12. Esters of n-caprie acid 

Methyl n-caprate. 1:3837 

Ethyl n-caprate. 1:4016 

13. Esters of lauric acid 

Ethyl laurate. 1:4196 

Ethylene glycol dilaurate.. 1:3157 


14. Bisters of myristic acid 

Mfithyl myristatc. 1:3013 

Ethyl myristatc. 1:4316 

Ethylene glycol dimyristate 1:3333 

15. Esters of pentadecylic acid 
Methyl peritadficylate. 1:3009 

16. Bisters of palmitic acid 

Methyl palmitate. 1:3055 

Ethyl palmitate. 1:3034 

Cetyl palmitate. 1:3153 

Ethylene glycol dir>almitate 1:3369 

17. Esters of margaric acid 

Methyl rnargaratc. 1:3054 

Blthyl rnargaratc^. 1:3017 

18. Esters of stearic acid 

Methyl stearate. 1:3005 

Ethyl stearate. 1:3078 

n-Butyl stearate. 1:3046 

Isobutyl stearate. 1:3036 

n-Amyl stearate. 1:3061 

Isoamyl stearate. 1:3030 

Cetyl stearate. 1:3103 

Ethylcme glycol distearate. 1:3330 
Phenyl stearate. 1:3161 

19. Esters of arjd-substitutc'd aliphatic acids 

Methyl phonylacetate. 1:3771 

Ethyl phenylacetate. 1:3873 

Methyl diphcmyhicctate. .. 1:3313 

P^thyl diphenylacetate. 1:3301 

Methyl /Ci-phcnylpropionate 1:3983 
Ethyl /!i-phenylpropionate.. 1:4081 

M eth>d ot-phenyl-n-butyrate 1:3335 
Methyl dibenzylacetate.. .. 1:3098 

Methyl hexahy drobenzoate 1:3467 
Ethyl hexahy drobenzoate.. 1:3500 


B. Estern of aliphatic saturated dibasic 
adds 

1 . Esters of carbonic acid 


Dimethyl carbonate. 1 : 3040 

Diethyl carbonate. 1 : 3150 

Di-n-propyl carbonate. 1 : 3373 

Diisopropyl earlxuiate. 1:3361 

Di-'rt-butyl carbonate. 1 : 3036 

Diisobutyl carbonate. 1 : 3501 

Diisoamyl carbonate. 1 : 3087 
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Di-(j8-inethoxyethyl) carbon 

ate. 

Di- (/£#-ethoxyethyl) c;arb< )n- 

ute. 

Di- (/lii-tt-but oxy ethyl) o ar- 

bonate. 

Ethyl ^-mothoxycthyl car¬ 
bonate .. 

Ethyl j^-ethoxyethyl carbon¬ 
ate . 

lOthyl /i-n-biitoxyethyl car¬ 
bonate . 

Di I )heny 1 carbonate. 

Di-o-tolyl carbonate. 

Di-m-tolyl carbonate. 

Di-7>-tolyl carbonate. 

Diguaiacyl carbonate. 

2. Est(‘rs of oxalic acid 

Dimethyl oxalate. 

Diethyl oxalate. 

Di-« -propyl oxalate. 

Diiaorjropyl oxalat(‘. 

Di-n-butyl oxalate. 

Diisobutyl oxalate. 

Diisoaniyl oxalate. 

Dicyclohex 3 'i oxalate. 

Di-o-tolyl oxalate. 

Di-m-tol^’l oxalate. 

Di-p-tol^d oxalate. 

3. Esters of malonie acid 

Dimethyl malonate. 

Diethyl malonatiJ. 

4. Esters of succinic acid 

Dimcthjd succinate. 

Diethyl succinate. 

Di-7i-propyl succinate. 

Di-n-butyl succinate. 

Dibenzyl succinate. 

Diphenyl succinate. 

Di-j>-toiyl succinate... 

5. Esters of glutaric acid 

Dimethyl glutarate. 

Diethyl glutarate. 

6. Esters of adipic acid 

Dimethyl adipate. 

I>iethyl adipate. 

Di-?i-propyl adipate. 

Diphenyl adipate. 


1:3982 

1:4066 

1:4326 


1:3462 

1:3536 

1:3806 

1:2335 

1:2217 

1:2136 

1:2476 

1:2370 


1:6415 

1:1055 

1:3726 

1:3531 

1:4071 

1:3897 

1:4181 

1:2110 

1:2390 

1:2435 

1:2576 


1:3457 

1:3581 


1:3556 

1:3756 

1:4686 

1:4211 

1:2145 

1:2566 

1:2516 


1:3731 

1:3967 


1:2665 

1:4656 

1:4566 


1:2446 


7. Esters of pimelic acid 

Dimethyl pimelatc . 1:4566 

Diethyl pinielate . 1:4536 

8 . Est('rs of suberie iurid 

I>iniethyl suberatt' . 1:4186 

Di ethyl s u Ixt.* ite . 1:4261 

9. Esters of azelai(^ aeid 

Dimt‘thyl uzelatc . 1:4546 

I>ieth>d azelatt' . 1:4366 

10. E.sters of sebacic acid 

Dimethyl sebacate . 1:2042 

J^iethyl s<‘]>a(:ite . 1:4366 

Di-n-butyl s<‘baeat(‘ . 1:4444 


II. Esters op Aliph.vtic Unsatitrated 


Acids 

A. Esters of monobasic acids 

Methyl atTylate. 1:3025 

Ethyl aery late. 1:3071 

Ethyl in(‘tha(Tylate. 1:3118 

Methyl erotonato. 1:3121 

Ethyl cTotonate. 1:3196 

Methyl iaocrotonate. 1:3088 

Ethyl isocrotonate. 1:3144 

M et hy 1 »i n de(‘ylen ate. 1:4693 

Ethyl undeeylenate. 1:4176 

Methyl /^-(a-furyDaerylatc*. 1:3857 

Ethyl d-ioc-f ury 1)acrylate. . 1:3927 

Methyl ciiinamatc. 1:2090 

Ethyl einnarnate. 1:4206 

^i-Phenylethyl einnarnate. . 1:2120 

B. Esters of dibasic acids 

Dimethyl rnaleate. 1:3666 

Diethyl maleate. 1:3791 

Di-n-propyl maleate. 1:4520 

Dimethyl f\jmarate. 1:2415 

Diethyl furnarate. 1:3761 

Dimethyl citraconatc. 1:3686 

Diethyl citraconatc. 1:3912 

Dimethyl itaconate. 1:3641 

Diethyl itaconate.. 1:3885 

Dimethyl mesaconate. 1:3591 

Diethyl mesaconate. 1:3892 

C. Esters of tribasic acids 

Trimethyl aconitate. 1:4261 

Triethyl aconitate. 1:4216 
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ESTERS 


III. Esteks of Aliphatic (or Aryl-Sub- 
htituted) Saturated Acidk Ojn- 

TAlNINtS ALSO OTHER FUNCTIONAL 

Groups 

A. EaUrn of frydroxy acida (ether acids; 
ester acids) 

1 . EsttTH of inonolmsicMicids 


Methyl hydroxyHcetiite.... 1:3286 

M(>thyl U)(“tlioxyin?etate. . . 1:3163 

Mcithyl elh()xyne("tiite. 1:3366 

Methy l pheiioxyfieetul(‘. . . 1:4031 

Etliyl hyclrf>xyat‘<‘tate. 1:3338 

Ethyl inothoxyacetate. 1:3164 

E i hy 1 < -thoxy acetate. 1:3333 

Ethyl acetoxyac<‘tatc. 1:3437 

Ethyl phtaioxyacetatc. 1:4106 

M(?thyl «-lo'<lmxypropion¬ 
ate. (lactat(0. 1:3336 

Ethyl «-hy(lroxj'propionate 

(lactate). 1:3303 

Isopropjl Qf-hydro.xypropi¬ 
onate (lactJit<‘). 1:3368 

Methyl a-hydroxyisol)uty- 

rato . 1:3306 

Ethyl a-hy d roxy iso 1 »u ty- 

rato. 1:3381 

* Methyl d,/-niaiKlelat<'. 1:3166 

Ethyl d,^-nland(^lat(’. 1:3049 

Methyl benzilato. 1:3310 

Ethyl benzilatc. 1:3086 

2. Esters of dibasic acids 

Dinict hy 1 tart rona to. 1:3171 

Diethyl tartronate. 1:3796 

Dimethyl /-nialato. 1:3993 

Diethyl/-nialate. 1:4116 

Dimethyl d-tartrate. 1:3337 

Diethyl d-tartrat<‘. 1:4356 

Di-7J-pr(»p>'l d-tartrate. 1:4331 

Dii 80 f)r()pyl d-tartrate .... 1:4331 

Di-«-butyl d-tartrate. 1:3031 

Diisobutyl d-tartrate. 1:3363 

Dil>enzyl d-tartrat(*. 1:3141 

Dimethyl dd-tartrate. 1:3385 

Di-R-propy 1 d, /-tartrate- 1:4381 

Diisopropyl d,/-tartrate . , . 1:4336 

Di-n-butyl d,/-tartrate. 1:4401 

Diisobutyl d,/-tartrate .... 1:3197 

Dimethyl meso-tartrate.... 1:3460 

Diethyl Rieso-tartrutc. 1:3179 

Dimethyl mucate. 1:3580 

Diethyl mucate. 1:3575 


3. Est( 3 r 8 of tribasic acids 

Trimethyl citrate. 1:3315 

Tritithyl citrate. 1:4311 

B. Esters of keto acids 

1 . EstcTs of a-keto acids 

Methyl pyruvate. 1:3301 

Ethyl pyruvate. 1:3308 

Ethyl acetopyruvate. 1:1743 

2. Esters of ft-keto acids 

Methyl ac!(*toacetate. 1:1705 

Ethyl acctoacetate. 1:1710 

Methyl methylacotoacetate 1:1708 
Ethyl methylacetoacetate.. 1:1713 

Methyl ethylacetoacetate . 1:1718 

Ethyl ethylacetoacetate... 1:1733 

Ethyl allylacetoacetatc.... 1:1738 

Ethyl R-butylacetoacetate. 1:1840 

Methyl h(*nzoylacetato.... 1:1810 

Ethyl iMmzoylacctate. 1:1778 

Methyl furoylacetate. 1:1800 

Ethyl fun)ylacetate. 1:1830 

Diethyl acetoncdicarboxy- 
late. 1:1773 

3. Esters of 7 -keto acids 

Methyl levulinate. 1:3561 

Ethyl levulinate. 1:3616 

n-Propyl levulinate. 1:3786 

Isrjpropyl levulinate. 1:3666 

77 -iiutyl h'vulinate. 1:3973 

Isobiityl levulinate. 1:3907 

scr-Butyl levulinate. 1:3813 

w-Amyl levulinate. 1:4131 

Isoamyl levulinate. 1:4096 


IV. Esters of Aromatic Acids 
A. Esters of monobasic acids 
I. Esters of benzoic acid 


AUyl benzoate. 1:3903 

Methyl benzoate. 1:3586 

Ethyl benzoate. 1:3731 

n-Propyl benzoate. 1:3917 

Isopropyl l>enzoate. 1; 3766 

n-Butyl benzoate. 1:4104 

Isobutyl benzoate. 1:4006 

Isoamyl benzoate. 1:4166 

/3-M ethoxy ethyl benzoate.. 1; 4136 
/3-Ethoxyethyl l>eiizoate... 1:4146 

jS-n-Butoxyethyl benzoate.. 1:4570 
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Benzyl benzoate. 1:4429 

a-Tetrahydrofurfuryl ben¬ 
zoate . 1:4336 

Ethylene glycol dibenzoate. 1:2293 
Glyceryl tribenzoate. 1:2287 

Phenyl benzoate. 1:2257 

o-Tolyl benzoate. 1:4371 

m-Tolyl benzoate. 1:2183 

2 >-Tolyl benzoate. 1:2279 

a-Naphthyl benzoate. 1:2187 

/3-Naphthyl benzoate. 1:2450 

Pyrocatochol dibc'iizoate... 1:2360 

Resorcinol dibenzoate. 1:2485 

Hydroquinone dibenzoatt'.. 1:2590 

2. Esters of tolilfi; acids 

Methyl o-toluate. 1:3746 

Ethyl o-toluate. 1:3862 

Methyl w-toluate. 1:3781 

Ethyl m-toluate. 1:3942 

Methyl p-toluate. 1:2071 

Ethyl p-toluate. 1:3947 

3. Esters of naphthoic acids 
Ethyl a-naphthoate. 1:4376 

Methyl 0 -n aphthoat<*. 1:2330 

Ethyl /3-naphthoate. 1:4341 

B. Esters of dibasic aromatic acids 

1. Esters of phthalic acid 

Dimethyl phthalate. 1:4271 

Diethyl phthalate. 1:4331 

Di-n-butyl phthalate. 1:4433 

Di-(/3-ethoxy ethyl) 

phthalate. 1:2074 

Dib<?nzyl phthalate. 1:2102 

Dicyclohcxyl phthalate.... 1:2239 

Diphenyl phthalate. 1:2300 

2. Esters of isophthalic acid 

Dimethyl isophthalate. . , . 1:2244 

Diethyl isophthalate. 1; 4276 

3. Esters of terephthalic acid 

Dimethyl terephthalate, , . 1:2550 

Diethyl terephthalate. 1:2106 

4. Esters of naphthalic acid 

Dimethyl naphthalate. 1:2425 

Diethyl naphthalate. 1; 2209 

6. Esters of d-camphoric acid 
Dimethyl d-camphorate. .. 1:4171 

Diethyl d-camphoratc. 1:4286 

C. Esters of polyhasic aromatic acids 

1. Esters of tri basic acids 

Trimethyl trimesate. 1:2565 

Triethyl trimesate. 1:2540 


2. Esters of tctrabasic. a(?ids 
Tetramethyl pyromellitate 1:2555 
Tetraethyl pyromellitate . . 1:2175 

V. Esters of Aromatic Acids Con- 

TAININO. ALSO FUNCTIONAL GrOUPS 
A. Esters of phenolic acids 
1 . Esters of hydroxy benzoic acids 


(or their ethers) 

Methyl o-hydroxybonzoiite. 1 : 1750 
Ethyl o-hydroxybenzoate. . 1:1755 

n-Proi.)yl o-hydroxybenzo- 

ate. 1:1774 

Isopropyl e-hvdroxvbenzo- 

ate. 1:1763 


n-Butyl <>-hydroxyl)oiizoatc 1:1780 
laobutyl e-hydroxybenzoate 1 : 1776 
Isoamyl o-h>'droxyb«‘nzoate 1:1790 
Phen.v’l o-hydroxybenzoate. 1 : 1415 

/3-N aphthyl e-hydroxy ben¬ 


zoate . 1:1505 

Methyl o-rnethoxybenzoate 1:4091 
Ethyl o-mothoxy benzoate.. 1:4151 

Methyl m-hydroxybenzoate 1:1468 
Ethyl 7a-hydroxybenzoate . 1:1471 

M ethyl 7n-methoxybenzo¬ 
ate. 1:4111 

Ethyl 7a-methoxyb<mzoate. 1:4131 

Methyl ?>-hydroxybenzoate 1:1549 
Ethyl p-hydroxybenzoate.. 1:1534 

?i-Propyl 7 >-hydrox 5 'benzo- 

atc . 1:2410 

Methyl p-methoxybenzoate 1:2128 
Ethyl p-methoxyl?<*nzoate.. 1:4191 

Ethyl 7 >-ethoxybenzoate... 1:4231 

Methyl 2-hydroxy-3-naph- 

thoato. 1:2305 

Ethyl 2-hydroxy-3-naph- 
thoatc. 1:2365 

Methyl gallate. 1:1605 

2. Esters of keto acids 
Methyl e-bfmzoyllxmzoate. 1:2345 

Ethyl o-benzoylbenzoate... 1:2206 

Methyl (>-( 3 t>-toluyl)lxmzo- 

ate. 1:2222 

Ethyl o-(p-toluy 1) benzoate. 1:2251 

3. Esters of acids containing 
heterocyclic nuclei 

Methyl furoate. 1:3452 

Ethyl furoate. 1:2082 

n-Propy 1 furoate. 1:8701 

M ethyl piperonylate. 1:2140 

Ethyl piperonylate. 1:4201 


















































ORDER I: SUBORDER I: GENUS 6: ESTERS 
Division A, Solid Esters 


- DIETHYL FUMARATE 


C8H12O4 

BeQ. n-742 

M.P. +0.2° 

Sap. Eq. 86 

z>i® = 

1.05721 

= 1.44103 

See 1:3761. 

Genus 5: Esters. 

B.P. 218.4°. 



- DIETHYL SEBACATE 


C14H26O4 

Befl. n-719 

M.P. -f 1.3" 

Sap. Eq. 129 

II 

0.9631 

n?? = 1.43657 

See 1:4366. 

Genus 5: Esters. 

B.P. 307". 



- ETHYL 

CINNAMATE 


C11H12O2 

BeU. lX-581 

M.P. +6.5" 

Sap. Eq. 176 

Df = 

1.0490 

ng' = 1.55982 

See 1:4206. 

Genus 5: Esters. 

B.P. 271". 



-^ ETHYL 

^-METHOXYBENZOATE 

C10H12O3 

BeU. X-159 

M.P. +7" 

Sap. Eq. 180 

Df = 

1.1038 

ng* = 1.5254 

See 1:4191. 

Genus 5: Esters. 

B.P. 269°. 



-DIMETHYL MALEATE 


C6H8O4 

BeU. n-751 

M.P. +7.6'’ 

Sap. Eq. 72 

2)1® = 

1.14513 

ni? * = 1.44156 

See 1:3606. 

Genus 5: Esters. 

B.P. 204.4°. 



1; 2005 DIMETHYL ADIPATE 


C8H14O4 

BeU. 11-652 

M.P. +8.5" 

Sap. Eq. 87 

II 

C 

1.0625 (2) = 1.42835 (2) 


B.P. 107.6?i (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and adipic 
ac. (1:0775). 

1:9005 (1) Verkade, Coops, Hartman, Rec, trav, Mm, 45, 690 (1926). (2) Vogol, J. Chem, Soc, 

1084, 1765. 


- DIETHYL ISOPHTHALATE 


C]aHi404 

BeU. lX-834 

M.P. +11.6° 

Sap. Eq, 111 




See 1:4276. 

Genus 5: Esters. 

B.P. 286°. 



- ETHn. 

MYRISTATE 


CieHssjOa 

BeU. 11-365 

M.P. +11.9° 

Sap. Eq. 256 


» 0.8573 

= 1.4362 

See 1:4316. 

Genus 5: Esters. 

B.P. 295°. 
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- m-TOLYL ACETATE CoHioOj Beil. VI-379 

M.P. 4-12° Sap. Eq. ISO O®* = 1.043 = 1.4978 

See 1:3706. Genus 6: Esters. B.P. 212°. 

- ETHYL /S-[a-FURYL]ACRYLATE CjHioOs Beil. XVm-300 

M.P. +14° Sap. Eq. 166 

See 1:3927. Genus 5: Esters. B.P. 232°. 

1:2009 METHYL PENTADECYLATE C 16 H 32 O 2 Befl. n-369 

M.P. +15.5° (1) Sap. Eq. 256 2^® = 0.8618 (1) ng* = 1.4390 <1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and penta- 
decylic ac. (1:0620). 

1:2009 (1) Ruhoff, Reid. J. Am. Chem. Soc. 55,3825 (1933). 

- DIMETHYL SUCCINATE C 6 H 10 O 4 Beil. n^09 

M.P. +18.2° Sap. Eq. 73 2^“ = 1.1192 ng’ = 1.41965 

See 1:3556. Genus 5: Esters, B.P. 196.0°, 

- ETHYL PIPERONYLATE C 10 H 10 O 4 Beil.XIX-270 

M.P. +18.5° Sap. Eq. 194 

See 1:4291. Genus 5: Esters. B.P. 286°. 

1:2013 METHYL MYRISTATE C 15 H 30 O 2 Beil. 0-365 

M.P. +18.5° Sap. Eq. 242 ng® = 1.428 (1) 

[For sepn. by fractnl. distn, from mixts. with methyl laurate, methyl palmitate (1:2055), 
or both, methyl palmitate + methyl stearate (1:2095), or methyl 7i-caprate (1:3827) + 
methyl palmitate + methyl stearate, see {l).l 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and myristic 
ac. (1:0630) 

1:2013 (1) Wyman, Barkenbus, Ind. Eng. Chem., Anal. Ed. 12 , 658-661 (1940). 

- DIETHYL d-TARTRATE CgHwOe Bdl. m-513 

MJ». +18.6° Sap. Eq. 103 2^ = 1.2028 ng* = 1.44677 

See 1:4256. Genus 5: Esters. B.P. 280°. 

- PHENYL PROPIONATE C9H10O2 Beil. VI-154 

M.P. +20° Sap. Eq. 150 2^i = 1.0467 

See 1:3696. Genus 5: Esters. B.P. 211°. 

1:2017 ETHYL MARGARATE CitHssO, Beil, n-377 

MJ>. +20.6° (5-fonn) {1} Sap. Eq. 298 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and margaric 
ac. (1:0635). 

1:M17 (1) PbiUips, Mumford, Bee. irav. diim. S2,175-180 (1933). 
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SOLID ESTERS 


1:3021-1:3038 


- BENZYL BENZOATE C 14 H 12 O 2 BeU. lX-131 

M.P. 31° Sap. Eq. 313 = 1.1334 nU = 1.5681 

See 1:4422. Genus 5: Esters. B.P. 323°. 

1:3031 DI-n-BUTYL d-TARTRATE C 12 H 22 O 6 Beil. 111-518 

M.P. 33° Sap. Eq. 131 2)i* = 1.0886 (1) Wj? = -1-10.09° (1) 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields w-butyl ale. (1:6180) and 
d-tartaric ac. (1:0525). 

(l) Campbell, J. Ckern. Soc. 1929, 1116, 1118. 

- 3,4-DIMETHyLPHENYL ACETATE C 10 H 12 O 2 BeU. S.N. 529 

M.P. 22^ Sap. Eq. 164 

See 1:3952. Genus 5: Esters. B.P. 235®. 

1:2026 ISOBUTYL STEARATE C22H44O2 BeU. Hi-(173) 

M.P. 22.5° and 28-29° (1) Sap. Eq. 340 

Dimorphous forms. 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and stearic 
ac. (1:0660). 

1:2026 (1) Vorlander, Selke, Z. phyaik. Chetn. A-129, 455 (1927). 


1:2030 ISOAMYL 

STEARATE 

C 23 H 46 O 2 

BeU. n-380 

M.P. 23® (1) 

Sap. Eq. 354 




® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:62(X)) and stearic 
ac. (1:0660). 

1:2030 (1) Whitby, J. Chem. Soc. 1926, 1458. 


1:2034 ETHYL PALMITATE C 18 H 36 O 2 BeU. n-372 

M.P. /?-form 24.2® (1) Sap. Eq. 284 
a-form 19.4® (1) 

Liquid C on cooling cryst. in a-form, but on stirring these change rapidly to /3-form (1). 
For m.p. -h compn. diagram of C -f ethyl stearate see {2>. 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and palmitic 
ac. (1:0650). 

1:2034 (1) Mumford, PhiUips, Ree, trav. chim, 52, 183 (1933). <2) Smith, J, Chem, Soc, 1931, 
803 

1:2038 CETYL ACETATE C 18 H 36 O 2 BeU. n-136 

(n-H^adecyl acetate) 

M.P. /9-form 24.2® (1) (2) Sap. Eq. 284 
M.P. a-form 18.5® (1) (2) 

® Saponification: Hydrolysis with aJk, (T 1.61) yields cetyl ale. (1:5945) and acetic ac. 

( 1 : 1010 ). 

1:9038 (1) PhiUipa, Mumford, J, Chem, Soc, 1934,1657-1665. (2) Meyer, Reid, /. Am. Chem, 
Soc, 55, 1577 (1933). 
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- DI-n-PROPYL d,/.TARTRATE CioHigO® BeU. S.N. 250 

M.P. 25° Sap. Eq. 117 Dj® = 1.1256 

See 1:4281. Genus 5: Esters. B.P. 286°. 

1:2042 DIMETHYL SEBACATE C 12 H 22 O 4 BeU. H-TIO 

M.P. 26.6° (1) Sap. Eq. 115 = 0.98818 n?? = 1.43549 

27-28° (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) andsebacic 
acid (1:0730). 

1:2042 (l) Verkadc, Coops, Hartman, Rec, trav, chim. 46, 691-502 (1926). (2) Grlin, Wirth, 
Ber. 56, 2214 (1922). 

- METHYL /5-[a-FURYL]ACRYLATE CgHgOs BeU.XVin-301 

M.P. 27° Sap. Eq. 152 

See 1:3857. Genus 5: Esters. B.P. 227°. 

1:2046 n-BUTYL STEARATE C 22 H 44 O 2 BeU. S.N. 162 

M.P. 27.5° (1); 28° (2) Sap. Eq. 340 

® Saponification: Hydrolysis w ith alk. (T 1.51) yields n-butyl ale. (1:6180) and stearic 
ac. (1:0660). 

1:2046 ( 1 ) Whitby, J. Chem, Soc. 1926, 1464. (2) Vorlknder, Selke, Z, physik. Chem, A-129, 
453 (1927). 

1:2049 ETHYL d,l.MANDELATE C 10 H 12 O 3 BeU.X-202 

M.P. 28.1° (1) Sap. Eq. 180 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and d^^man- 
delic acid (1:0465). 

1:2049 (1) R 0 B 8 . J. Chem. Soc. 1936, 720-721. 

- d-BORNYL ACETATE C 12 H 20 O 2 BeU. VI-78 

M.P. 29° Sap. Eq. 196 

See 1:3832. Genus 5: Esters. B.P. 226°. 

1:2054 METHYL MARGARATE CigHgeOg BeU. 0-377 

M.P. 29° Sap. Eq. 284 

® Saponification: Hydrolysis with alk. (T 1.51) 3 delds methyl ale. (1:6120) and margarie 
ac. (1:0635). 

- EHGENOL ACETATE CijHwOa BeU. VI-965 

MJ». 30" Sap. Eq. 206 J)!! = 1.087 - 1.52069 

See 1:4266. Genus 5: Esters. B.P. 282°. 
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SOLID ESTERS 


1:2055-1:2078 


1:2055 METHYL PALMITATE C 17 H 84 O 2 BeU. n.372 

M,P. 30® Sap. Eq. 270 = 1.4317 (1) 

[For sepn. by fractni. distn. from mixts. with methyl m 5 rristate (1:2013), methyl stearate 
(1:2095), or both, methyl laurate -f- methyl myristate, or methyl n-caprate (1:3827) + 
methyl myristate + methyl sUiarate see (1).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and palmitic 
ac. (1:0650). 

1:2055 (1) Wyman, Barkenbus, Ind. Eng. Chem., Anal. Ed. 12, 658-661 (1940). 

1:2061 n-AMYL STEARATE C 23 H 46 O 2 BeU. S.N. 162 

M.P. 30® (1) Sap. Eq. 354 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-amyl ale. (1:6205) and stearic 
ac. (1:0660). 

1:2061 (1) Whitby. J, Chem. Soc. 1926, 1464. 

1:2066 n-OCTADECYL ACETATE C20H40O2 Beil, n-136 

M.P. /5-form 31.95® (1) Sap. Eq. 312 
a-form 29.97® (1) 

The transparent a-form, when seeded with crysts. recrystd. from ale., or cooled below 0®, 
changes slowly to pearly white mass of /3-form (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields stearyl ale. (1:5953) and acetic 
ac. (1:1010). 

1:2066 (1) Meyer, Reid, J. Am. Chem. Soc. 55, 1577 (1933). (2) Phillips, Mumford, J. Chem. 
Soc. 1932, 1735. 

- ETHYL /3-NAPHTHOATE C 13 H 12 O 2 Beil. IX-657 

M.P. +38“ Sap. Eq. 800 = 1.117 n|? = 1.596 

See 1:4341. Genus 5: Esters. B.P. 304®. 

1:2071 METHYL ^-TOLUATE C 9 H 10 O 2 Beil. K-484 

M.P. 33® Sap. Eq. 150 

B.P. 222.5® 

® Saponification: Hydrolysis with alk, (T 1.51) yields methyl ale. (1:6120) and />-toluic 
ac. (1:0795). 

1:2074 DI-(/3-ETHOXYETHYL) PHTHALATE C 16 H 22 O 6 Beil. S.N. 972 
M.P. 33® Sap. Eq. 155 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol monoethyl ether 
(1:6410) and phthalic ac. (1:0820). 

1:2078 ETHYL STEARATE C 20 H 40 O 2 Beil. 0-379 

M.P, /9-form 33.5® (1) Sap. Eq. 312 
M.P. a-form 30.9® (1) 

The a-form cryst. unchanged from ale. or Igr.; but if rubbed changes slowly to /3-form (2). 
For m.p. + compn. diagram of C + ethyl palmitate see (2). 
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® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and stearic 
ac. (1:0660). 

1:2078 (1) Mumfordt Phillips, Rec. trav, chim, 52, 183 (1933). (2) Smith, J. Ckem. Soc. 1031, 
803-805. 


- DHSOPROPYL d,/-TARTRATE CioHisOe Beil. S.N. 250 

M.P. 34*^ Sap. Eq. 117 Z)f = 1.1166 

See 1:4226. Genus 5: Esters. B.P. 275*". 


1:2082 ETHYL PYROMUCATE 


CtHsOs Beil.XVm-275 


(Ethyl furcate) 

M.P. 34° Sap. Eq. 140 = 1.1174 Hd - 1.4797 

B.P. 197° (supercooled) (supercooled) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) andfuroic ac. 
(1:0475). 


- 2,4,5.TRIMETHYLPHENYL ACETATE C 11 H 14 O 2 Beil. S.N. 510 

M.P. 34° Sap. Eq. 178 

See 1:4041. Genus 5: Esters. B.P. 245°. 

1:2086 ETHYL BENZILATE CieH^Oa Beil.X-345 

M.P. 34° Sap. Eq. 256 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) andbenzilic 
ac. (1:0770). 


1:2090 METHYL CINNAMATE C 10 H 10 O 2 Beil. IX-581 

M.P. 36° Sap. Eq. 162 

B.P. 261° 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and cinnamic 
ac. (1:0735). 


- DIMETHYL ITACONATE 

M.P. 38° Sap. Eq. 79 Dj® 

See 1:3641. Genus 5: Esters. B.P. 208°. 


C7H10O4 

1.12410 


BeU. n-762 
n|? = 1.44413 


1:2095 METHYL STEARATE C 19 H 38 O 2 Beil. 0-379 

M.P. 38.8° (1) Sap. Eq. 298 « 1.4346 (2) 

[For sepn. by fractnl. distn, from mixts. with methyl palmitate (1:2055), methyl 
myristate (1:2013) -f methyl palmitate, or methyl 7i-caprate (1:3827) + methyl rayris- 
tate (1:2013) + methyl palmitate see (2).] 

® Saponification: Hydrolysis with alk. (T 1,51) yields methyl ale. (1:6120) and stearic 
ac. (1:0660). 

1:2395 (1) Whitby, J. Ckem. Soc. 1926 , 1464, (2) Wyman, Barkenbus, Ind. Eng. Chem., Anal. 
Ed. 12 , 658-661 (1940). 
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SOLID ESTERS 


1:2098-1:2198 


1:2098 BCETHYL DIBENZYLACETATE C 17 H 18 O 2 BeU. IX-683 

M.P. 41° (1) Sap. Eq. 254 

® Saponification: Hydrolysis with alk. (T 1.51)yields methyl ale. (1:6120) and dibenzyl- 
acetic ac. (1:0668). 

1:2a98 (1) HiU, J. Chem. Soc. 1926, 956. 

- PHENYL SALICYLATE CijHioOs Befi. X~76 

(Salol) 

M.P. 42° Sap. Eq. 214 

See 1:1415. Genus 4: Phenols. 

1:2102 DIBENZYL PHTHALATE C 22 H 18 O 4 Beil. IX-802 

M.P. 43° Sap. Eq. 173 

® Saponification: Hydrolysis with alk. (T 1.51) yields benzyl ale. (1:6480) andphthalic 
ac. (1:0820). 

1:2106 DIETHYL TEREPHTHALATE C 12 H 14 O 4 Beil. DC-844 

M.P. 44° Sap. Eq. Ill 

B.P. 302° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and tereph- 
thalic ac. (1:0910). 

1:2110 DICYCLOHEXYL OXALATE C 14 H 22 O 4 BeU.VIi-(6) 

M.P. 47° Sap. Eq. 127 

® Saponification: Hydrolysis with alk. (T 1.51) yields cyclohexanol (1:6415) and oxalic 
ac. (1:0445). 

1:2120 ^-PHENYLETHYL CINNAMATE C 17 H 16 O 2 BeU. S.N. 948 

M.P. 47-48° Sap. Eq. 252 

® Saponification; Hydrolysis with alk. (T 1.51) yields j9-phenylethyl ale. (1:6505) and 
cinnamic ac. (1:0735). 

1:2124 a-NAPHTHYL ACETATE C 12 H 10 O 2 BeU. VI-608 

M.P. 48° Sap, Eq. 186 

Readily hydrolyzed even by distn. with steam. 

® Saponification: Hydrolysis with alk. (T 1.51) yields a-naphthol (1:1500) and acetic 
ac. (1:1010). 

1:2128 METHYL ^-METHOXYBENZOATE C9H10O3 Befl.X-159 

M.P. 49° Sap. Eq. 166 

B.P. 255° 

® Saponification: Hydrolysis with alk.(T 1.51) yields methyl ale. (1:6120) and p-meth- 
oxybenzoicac. (1:0805). 



1 : 2132 - 1:2153 


GENUS 6, DIV. A 


286 


1:2132 PHENACYL ACETATE CjoHioOs Bea.Vm-92 

(Benzoylcarbinyl acetate; oj-acetoxyacetophenone) 

M.P. 49" Sap. Eq. 178 

® Saponification: Hydrolysis with alk. (T 1.51) yieldsphenacyl ale. (1:5180) and acetic 
ac. (1:1010). 

1:2136 DI-m-TOLYL CARBONATE CigHmOs Beil. VI-379 

(Di-“ 7w-cresyl ” carbonate) 

M.P. 49" Sap. Eq. 242 

C with NHa gas splits quant, yielding w-cresol (1:1730) and urea (1). 

® Saponification: Hydrolysis with alk. (T 1.51) yields in-cresol (1:1730) and carbon 
dioxide. 

1:2186 (1) Sabawin, Cent. 1634, II. 3463. 

il:2141 DIBENZYL d-TARTRATE CigHigOa Beil. VIi-(221) 

M.P. 50" Sap. Eq. 165 

® Saponification: Hydrolysis with alk. (T 1.51) yields benzyl ale. (1:6480) and d-tartaric 
ac. (1:0525). 

1:2145 DIBENZYL SUCCINATE C 18 H 18 O 4 Beil. 71-436 

M.P. 51-52" (1) Sap. Eq. 149 

[For prepn. from sodium succinate -f benzyl chloride (35% yield) see (1); from benzyl 
ale. -f succinic acid see (2).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields benzyl ale. (1:6480) and succinic 
ac. (1:0530). 

1:2146 (1) Howard. J. Am. Chem. Soc. 44. 1763-1764 (1922). (2) Thompson, Leuck, /. Am. 
Chem. Soc. 44. 2894-2896 (1922). 

1:2149 METHYL PIPERONYLATE C 9 H 8 O 4 Beil. XIX-269 

M.P. 51-52" (1) Sap. Eq. 180 
B.P. 270-271"/777 mm. (1). 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and piper- 
onylic ac. (1:0865). 

1:2146 (1) Mauthner. /. prakt. Chem. (2) 116. 322 (1927). 

1:2153 CETYL PALMITATE CJ 2 H 64 O 2 Beil, n-373 

(?i-Hexadecyl palmitate) 

M.P. 51.6" (1) Sap. Eq. 480 

® Saponification: Hydrolysis with alk. (T 1.51) yields cetyl ale. (1:5945) and palmitic 
ac. (1:0650). 

1:2163 (1) Whitby. J. Chem. Soc. 1626. 1463. 

- FURFURAL DIACETATE CqHioOk BeiLXVn-278 

MJ>- 52" B,P. 220" 

See 1:0020. Genus 1: Aldehydes. 
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SOLID ESTERS 


1:2157-1:2183 


1:2157 ETHYLENE GLYCOL DILAURATE C 26 H 60 O 4 Beil. 11-361 

M.P. 52® (1) Sap. Eq. 213 

© Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol (1:6465) and 
lauric ac. (1:0605). 

1:2157 (l) Staudinger, Schwalonstockcr, Ber. 68, 733 (1935). 

1:2161 PHENYL STEARATE C 24 H 40 O 2 Beil. VI-155 

M.P. 52® Sap. Eq. 360 

® Saponification: Hydrolysis with alk. (T 1.51) yields phenol (1:1420) and stearic ac. 
(1:0660). 

1:2166 METHYL d,l-MANDELATE C 9 H 10 O 3 Beil.X -202 

M.P. 53.3® (1) Sap. Eq. 166 

B.P. 250® si. dec. 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and d,^man- 
delic ac. (1:0465). 

1:2166 {!) Ross, J. Chem. Soc, 1636, 720-721. 

1:2171 DIMETHYL TARTRONATE BeU. mi-(148) 

M.P. 53.4° cor. (1) Sap. Eq. 74 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and tartronic 
ac. <1:0510). 

1:2171 (1) Fisher, Simons, J, Am, Chem. Soc. 43, 628-629 (1921). 

- DIMETHYL OXALATE C 4 H 6 O 4 Beil, n-534 

M.P. 54® Sap, Eq. 59 

See 1:0415. Genus 3: Acids. 

1:2175 TETRAETHYL PYROMELLITATE C 18 H 22 O 8 Beil. IX-998 

M.P. 54® (1) Sap. Eq, 91.5 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and pyromel- 
liticac. (1:0557). 

1:2176 (1) von Braun, Lemke, Ber. 57, 682 (1924). 

1:2179 DIETHYL MESOTARTRATE CgHuOc Beil, in-530 

M.P. 55® Sap. Eq. 103 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and meso-tar- 
taric ac. (1:0490). 

1:2183 m-TOLYL BENZOATE C 14 H 12 O 2 Beil. IX-120 

(** «i-Cresylbenaoate) 

M.P. 55® Sap. Eq. 212 

B.P. 314® 

® Saponification: Hydrolysis with alk. (T 1.51) peldsm-cresol(1:1730) and benaoicac. 
(1:0715). 
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1:2187 a-NAPHTHYL BENZOATE C 17 H 12 O 2 Beil. IX-125 

M.P. 56° Sap. Eq. 248 

(gl Saponification: Hydrolysis with aJk. (T 1.51) yields a-naphthol (1:1500) and benzoic 
ac. (1:0715). 

1:2193 CETYL STEARATE C 34 H 68 O 2 Beil. H-SSO 

(w-Hexadecyl stearate) 

M.P. 56.6° (1) Sap. Eq. 508 

® Saponification: Hydrolysis with alk. (T 1,51) yields cetyl ale. (1:5945) and stearic ac. 
(1:0660). 

1:2193 (1) Whitby, J. Am. Chem. Soc. 1926, 1463. 

1:2197 DHSOBUTYL d,7.TARTRATE Ci2H2206 Beil. S.N. 250 

(Diisobutyl racemate) 

M.P. 58° (1) Sap. Eq. 131 

B.P. 311° 

® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and 
d,Z-tartaric ac. (1:0550). 

1:2197 <1) CampbeU, J. Chem. Soc. 1929, 1113. 

1:2201 ETHYL DIPHENYLACETATE C 16 H 16 O 2 Beil. IX-673 

M.P. 58° Sap. Eq, 240 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and diphenyl- 
acetic ac. (1:0765). 

1:2206 ETHYL o-BENZOYLBENZOATE C 16 H 14 O 3 Beil. X-749 

M.P. 58° Sap. Eq. 254 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and o-benzoyl- 
benzoicac. (1:0720). 

1:2209 DIETHYL NAPHTHALATE C 16 H 16 O 4 BeU. IX.919 

M.P. 58-60° {!) Sap. Eq. 136 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and naphthalic 
ac. (1:0890). 

1:2213 METHYL DIPHENYLACETATE C 15 H 14 O 2 Beil. IX-673 

M.P. 60° Sap. Eq. 226 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and 
diphenylacetic ac. (1:0765). 

1:2217 DI-o-TOLYL CARBONATE 

(Di-‘* o-cresyl ” carbonate) 

M.P.60° Sap. Eq. 242 

C with gas NH3 splits quant, yielding o-cresol (1:1400) and urea (1). 

® Saponification: Hydrolysis with alk, (T 1.51) yields o-cresol (1:1400) and CO 2 . 

1:2217 (1) Sabawin, Cent. 1934, II, 3463. 


CisHiiOs Beil. Vl-356 

f- 
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SOLID ESTERS 


1:!8222-I:2a57 


1:2222 METHYL ©-(^-TOLUYL)BENZOATE CieHwOa Bea.X-.759 

M.P. 61° Sap. Eq. 254 

® Saponification: Hydrolysis with alk. yields methyl ale. (1:6120) and p-toluyl-o- 
benzoic acid (1:0750). 

1:2227 DIMETHYL d-TARTRATE CeHioOe Befi. m-510 

M.P. 61.5° Sap. Eq. 89 

Exists also in two other orystn. forms, m.p. 48° and m.p. 50° (1). 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and d-tar- 
taric ac. (1:0525). 

1:2227 (l) Weygand, Weiissberger, Baumgartel, Ber. 65, 696-701 (1932). 


1:2233 ETHYLENE GLYCOL DIMYRISTATE C 30 H 58 O 4 Befi. 0-366 

M.P. 63.0° (1) Sap. Eq. 241 

® Saponification; Hydrolysis with alk. (T 1.51) yields ethylene glycol (1:6465) and 
myristic ac. (1:0630). 

1:2233 (1) Staudinger, Schwalenstocker, Ber. 68, 733 (1935). 


1:2239 DICYCLOHEXYL PHTHALATE C 20 H 26 O 4 Beil. IX.799 

M.I^. 66° Sap. Eq. 165 

® Saponification: Hydrolysis with alk. (T 1.61) yields cyclohexanol (1:6415) and 
phthalic ac. (1:0820). 

1:2244 DIMETHYL ISOPHTHALATE C 10 H 10 O 4 Beil. IX-834 

M.P. 67-68° Sap. Eq. 97 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and isoph- 
thalic ac. (1:0900). 


1:2251 ETHYL ©-(j^-TOLUYL)BENZOATE CnHieOs Beil.X-769 

M.P. 68° Sap. Eq. 268 

® Saponification: Hydrolysis with alk. (T 1.61) yields ethyl ale. (1:6130) and p-toluyl- 
o-benzoic ac. (1:0750). 

1:2257 PHENYL BENZOATE C 18 H 10 O 2 Beil. IX-116 

M.P. 69° (71°) Sap. Eq. 198 

B.P. 314° 

® j>-Hydroxybenzophenone: from 5 pts. C on htg. with 4 pts. AlClg for 15 min. at 140°; 

yield quantitative; cryst. from aq., dil. MeOH, or CeHe + Igr.; m.p. 135° (1) (2). 

® Saponification: Hydrolysis with alk. (T 1.61) jdelds phenol (1:1420) and benzoic ac. 
(1:0715). 

1:2257 (1) Hosenmund, Schnurr, Ann. 400, 89 (1928). (2) Blicke, Weinkaufi, J. Am. Chem. 
Soc. 54, 332 (1932). 
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1:2263 DnSOBUTYL rf-TARTRATE C 12 H 22 O 6 BeU. 01-518 

M.P. 70'=’ (1) Sap. Eq. 131 

73-74° (2) 

For nature of green color observed on htg. C and lost on cooling see (3). 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and 
(i-tartaric ac. (1:0525). 

1:2263 (1) Campbell, J. Chem. Soc. 1929, 1114. (2) Patterson, /. Chem. Soc. 108, 174 (1913). 

(3) Patterson, Lambertou, J. Chem. Soc. 1937, 964. 

- METHYL m-HYDROXYBENZOATE CsHioOg Beil.X-139 

M.P. 70° Sap. Eq. 152 

See 1:1468. Genus 4 : Phenols. 

1:2269 ETHYLENE GLYCOL DIPALMITATE C 34 H 66 O 4 Befi. 0-373 

M.P. 70.5° (1) Sap. Eq. 269 

69° (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol (1:6465) and 
palmitic ac. (1:0650). 

1:2269 (1) Staudinger, Schwalenstcicker, Ber. 68, 733 (1935). (2) Bhattacharya, Hilditch, 

J. Chem. Soc. 1931, 907. 

1:2273 /5-NAPHTHYL ACETATE C 12 H 10 O 2 BeU. VI-644 

M.P. 71° Sap. Eq. 186 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields/5-naphthol (1:1540) and acetic 
ac. (1:1010). 

1:2279 ^TOLYL BENZOATE C 14 H 12 O 2 BeU. IX-120 

(“ p-Cresyl" benzoate) 

M.P. 71° Sap. Eq. 212 

B.P. 316° 

® Saponification: Hydrolysis with alk. (T 1.51) yields p-cresol (1:1410) and benzoic ac. 
(1:0715). 

1:2287 GLYCERYL TRIBENZOATE C 24 H 20 O 6 BeU. IX-140 

M.P. 72° (76°) (see below). Sap. Eq. 135 

C when crystd. from Igr. has m.p. 72°; when crystd. from ale. has m.p. 76°; crystn. of 
material of m.p. 72° from ale. raises m.p. to 76° — Slow solidification of fused material yields 
prod, of m.p. 72° (!}. 

® Saponification: Hydrol 3 rsis with alk. (T 1.51) yields glycerol (1:6540) and benzoic ac. 
(1:0715). 

1:2287 (1) Fairbournc, Foster, J. Chem. Soc. 127, 2763 (1926). 

1:2293 ETHYLENE GLYCOL DIBENZOATE C 16 H 14 O 4 Bea.lX-129 

M.P. 73° Sap. Eq. 135 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol (1:6465) and 
benzoic ac. (1:0715). 
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SOLID ESTEBS 


1:2300-1:S3S5 


- ETHYL m-HYDROXYBENZOATE CgHioOs BeU.X-lSO 

M.P. 73.8° Sap. Eq. 166 

See 1:1471. Genus 4: Phenols. 

1:2300 DIPHENYL PHTHALATE C 2 oHi 404 Beil. IX-801 

(“ Phenyl phthalate ") 

M.P. 74-7S° Sap. Eq. 159 

® Saponification: Hydrolysis with alk. (T 1.51) yields phenol (1:1420) and phthalic ac. 
(1:0820). 

1:2305 METHYL fi-HYDROXY-S-NAPHTHOATE CwHiaOs Beil.X-336 

M.P. 75° cor. (1) Sap. Eq. 202 

® Saponification; Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and 
2-hydroxy-3-naphthoic ac. (1:0850). [Of. (1).] 

1;230S (1) Lesser, Krsnepuhl, Gad. Bar. 58, 2115 (1925). 

1:2310 METHYL BENZILATE CisHuOs Beii.X-344 

M.P. 75° Sap. Eq. 242 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and benzilic 
ac. (1:0770). 

® Benzilamide: from C in cone. ale. soln. treated with NHg gas, first at room temp., 
then below 0°, and stood 3 days; m.p. 155° (1). 

1:231« (1) Burton, J. Chem. Soc. 1930, 2400. 

1:2315 TRIMETHYL CITRATE CsHuO? Befl. in-567 

M.P. 76° (1) Sap. Eq. 78 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and citrie 
ac. (1:0455). 

1:2315 (1) Donaldson, McCleary, Degering, J. Am. Chem. .Soc. 66 , 459 1934). 

1:2320 ETHYLENE GLYCOL Dl-n-STEARATE CS 8 H 74 O 4 Befl. H-SSO 

M.P. 76° (1) Sap. Eq. 297.5 
(73°) (2) 

® Saponification: Hydrolysis with alk. (T1.51) yields ethylene glycol (1:6465) and 
stearic ac. (1:0660). 

1:2326 <1) Vorl&nder, Selke, Z. phyeik. Chem. 129, 455 (1927). (2) Bhattacharya. Hilditoh, 
J. Chem. Soc. 1931, 907. 

1:2325 METHYL a-PHENYL-n-BUTYRATl CuHi 40 s Befl. lX-541 

MJP. 77-78° (1) Sap. Eq. 178 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and 
ot-phenyl-Ti-butyric ac. (1:0694). 

1:2226 (1) Bising, Zee, J. Am. Chem. Soe. 66, 1211 (1928). 
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1:2330 METHYL /S-NAPHTHOATE C 12 H 10 O 2 Beil. IX-657 

M.P. 77*^ Sap. Eq. 186 

B.P. 290° 

© Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and ^naph¬ 
thoic ac. (1:0800). 

1:2335 BIPHENYL CABBONATE G 13 H 10 O 3 Beil. VT-158 

M.P. 78° Sap. Eq. 214 

C htd. at 160-170° for 1 hr. with 4 moles phenylhydrazine yields N,Ar'-diphenylcarbazide, 
cryst. from dil. ale., m.p. 175-175.5° cor. (1) (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields phenol (1:1420) and CO 2 . 

1:2335 ( 1 ) Cazeneuve, Moreau, Bull. aoc. chim. (3) 23, 52-53 (19(X)). (2) Noller, J. Arn. Chem. 

Soc. 52, 1134 (1930). 

1:2340 ISOEUGENOL ACETATE C 12 H 14 O 3 Befi. VI-958 

M.P. 79° Sap. Eq. 206 

B.P. 283° 

C in CHCI 3 treated at — 10 ° with 1 mole Br 2 in CHCI 3 yields C dibromide, cryst. from 
AcOH or AcOEt, m.p. 132-133° ( 1 ). 

© Saponification: Hydrolysis with alk. (T 1.51) yields isoeugenol (1:1785) and acetic ac. 

( 1 : 1010 ). 

1:2340 (1) Boedecker, Volk, Ber. 64, 64 (1931). 

1:2345 METHYL o-BENZOYLBENZOATE C 16 H 12 O 3 BeU. X-748 

M,P. 79-80° (1) Sap. Eq. 240 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and o-ben- 
zoylbenzoic ac. (1:0720). 

1:2845 (1) Smith, Hanson, J. Am. Chem. Soc. 57, 1327 (1935). 

1:2350 BENZOIN ACETATE CieHMOs Beil.Vm.l74 

M.P. 83° Sap. Eq. 254 

[For prepn. in 86-90% yield from benzoin and AC 2 O see {!).] 

© Saponification: Hydrolysis with alk. (T 1.51) yields benzoin (1:5210) and acetic ac. 

( 1 : 1010 ). 

1:2350 ( 1 ) Corson, Saliani, Organic Syniheeee 12, 1-2 (1932). 

1:2355 PENTAERYTHRITOL TETRAACETATE CiaHacOg Beil, S.N. 47 
M.P. 84° (1) Sap.Eq. 76 

© Saponification: Hydrolysis with alk. (T 1.51) yields pentaerythritol (1:5850) and 
acetic ac. ( 1 : 1010 ). 

1:2855 ( 1 ) Perkin, Simonsen, J, Chem, Soc. 87, 860 (1905). 
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SOLID ESTERS 


1:2360-1:^^390 


1:2360 PYROCATECHOL DIBENZOATE C 20 H 14 O 4 BeU. IX-130 

M.P. 84° Sap. Eq. 159 

® Sapoxiification: Hydrolysis with alk. (T 1.51) yields pyrocatechol (1:1520) and ben¬ 
zoic ac. (1:0715) 

1:2365 ETHYL 2.HYDROXY.3-NAPHTHOATE C 13 H 12 O 3 Beil.X-335 

M.P. 85° Sap. Eq. 216 

B.P. 291° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130)and 2-hydroxy- 
3-naphthoic ac. (1:0850). 

1:2370 DI-GUAIACYL CARBONATE CibHuOs Beil. VI-776 

(Di-[o-methoxyphenyl]carbonate; 

“ guaiacol carbonate ”) 

M.P. 87° Sap. Eq. 274 

C in MeOH treated with Br 2 yields monobromo deriv.; ndls. from ale., in.p. 178° [use 
in quant, detn. (1)1 — C htd. 2 hrs. at 160° with 4 moles phenylhydrazine yields 70-72% 
Nf A^'-diphenylcarbazide, m.p. 175-175.5° cor. ( 2 ). 

® Saponification: Hydrolysis with alk. (T 1.51) yields guaiacol (1:1405) and carbonic ac. 

1:2370 (1) Chernoff, J. Am. Chem. Soc. 51, 3072-3074 (1929). (2) Noller, J. Am. Chem. Soc. 52, 
1134 (1930). 

1:2385 DIMETHYL d,1-TARTRATE CeHioOe Beil. 111-527 

(Dimethyl racemate) 

M.P. 90° (stable form) (1) Sap. Eq. 89 
84° (metastablc form) (1) 

B.P. 282° cor. 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and d,/-tar¬ 
taric ac. (1:0550), 

1:2385 (1) Weygand, Weissberger, Baumgartel, Ber. 65, 700-701 (1932). 

1:2390 DI-o-TOLYL OXALATE C 16 H 14 O 4 Beil. VI-355 

(Di-*^ o-cresyl oxalate) 

M.P. 91° ( 1 ) Sap. Eq. 135 

® Saponification: Hydrolysis with alk. (T 1.51) yields o-cresol (1:1400) and oxalic ac. 
(1:0445). 

1:2366 ( 1 ) MikSi 6 , Pinterovifi, J. jnukt. Chem. ( 2 ) 116, 233 <1928). 


— /3-NAPHTHYL SALICYLATE 
MJP, 95.5° (93.5°) Sap. Eq. 264 
See 1:1505. Genus 4: Phenols. 


C17H12OS 


Beil. X-80 



1;»400-1:!3435 


GENUS 5, DIV. A 
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1:2400 HYDROXYHYDROQXnNONE TRIACETATE C 12 H 12 O 6 Beil. VI-1089 

(1,2,4-Triace toxyl>enzene) 

M.P. 96-97° Sap. Eq. 76 

White ndls. from abs. ale. — Readily hydrolyzed by acids or alk. but owing to oxidation 
of the resultant hydroxyhydroquinone in alk. soln., detn. of Sap. Eq. via alk. hydrolysis is 
difficult or impossible. 

For hydrolysis of C to hydroxyhydroquinone (1:1570) and acetic ac. (1:1010) by htg. in 
2 pts. MeOH with 0.2 pt. cone. HCl for 1 hr. see (1) — [For prepn. of C in 86-87% yield from 
benzoquinone -f AC 2 O see (2).] 

1:2400 ( 1 ) Healey, Robinson, J. Chem. Soc. 1934, 1626-1627. (2) Vliet, Organic Syntheses, Coll. 

Vol. I, 310-311 (1932). 

1:2410 n-PROPYL ^-HYDROXYBENZOATE C 10 H 12 O 8 Beil.X-160 

M.P. 96° Sap. Eq. 180 

[For reviews of use and detection see fl) (2).] 

(g> Saponification: Hydrolysis with alk. (T 1.51) yields w-propyl ale. (1:6150) and 
p-hydroxybenzoic ac. (1:0840). 

1:2410 (1) Sabalitschka, Z. angew. Chem. 42, 936-939 (1929). (2) Fischer, Stauder, Mikro- 

chemie 8, 330-336 (1930). 

1:2415 DIMETHYL FUMARATE CeH804 Beil. H-741 

M.P. 101.7° (1) Sap. Eq. 72 

B.P. 193.3° (1) 

[For m.p. -f compn. data on system: C -f dimethyl maleate (1:3606) see (2).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and fuinaric 
ac. (1:0895). 

1:2415 (1) Viseur, BuU. soc. chim. Belg. 35, 428 (1926). (2) Ref. 1, page 431. 


1:2420 SALICYLALDEHYDE TRIACETATE CisHuOe Bcil.Vm-45 

(Acetylsalicylaldehyde diacetate) 

M.P. 103° {1) Sap. Eq. 89 
107° (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields salicylaldehyde (1:0205) and 
acetic ac. (1:1010), [Cf. (3),] 

1:2420 (1) Knoevenagel, Ann. 402, 124 (1914). (2) Malkin, Nicrenstein, J. Am. Chem. Soc. 53 
241 (1931). (3) WegBcheider, 8path, Monatsh. 30,851-864 (1909). 

1:2425 DIMETHYL NAPHTHALATE C 14 H 1 SO 4 Beil. lX-919 

M.P. 104° ( 1 ) Sap. Eq. 122 

® Saponification: Hydrolysis with alk, (T 1.51) yields methyl ale. (1:6120) and naph- 
thalic ac. (1:0890). 

1:2425 (1} Bradbrook, Linstead, J. Chem. Soc. 1930,1743. 
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SOLID ESTERS 


1:2430-1:2470 


1:2430 PHLOROGLUCINOL TRUCETATE CwH^Oe Bea.VI.1104 

(1,3,5-Triacetoxybenzene) 

M.P. 105-106° Sap. Eq. 76 

® Saponification: Hydrolysis with alk. (T 1.51) yields phloroglucinol (1:1620) and 
acetic ac. (1:1010). Owing to oxidation of the resulting phloroglucinol (1:1620), 
detn. of Sap. Eq. of C is diflScult. 


1:2435 DI-m-TOLYL OXALATE C 16 H 14 O 4 Befi. VI-379 

(Di-^‘ m-cresyl ” oxalate) 

M.P. 105° ( 1 ) Sap. Eq. 135 

® Saponification: Hydrolysis with alk. (T 1.51) yields m-cresol (1:1730) and oxalic ac. 
(1:0445). 

1:2435 (1) MikSi6, Piriterovi^, J. prakt. Chem. (2) 119, 234 (1928). 

1:2440 DIPHENYL ADIPATE C 18 H 18 O 4 Beil. S.N. 516 

M.P. 106° (1) Sap. Eq. 149 

® Saponification: Hydrolysis with alk. (T 1.51) yields phenol (1:1420) and adipic ac. 
(1:0775). 

1:2440 {!) Hill, J. Am. Chem. Soc. 52. 4113 (1930). 

1:2450 /3-NAPHTHYL BENZOATE C 17 H 12 O 2 Beil. IX-125 

M.P. 107° Sap. Eq. 248 

[For f)repn. of C from /3-naphthol (1:1540) + BzCl -f pyridine (81% yield) see {!).] 

® Saponification: Hydrolysis with alk. (T 1.51) yield.s /3-naphthol (1:1540) and benzoic 
ac. (1:0715). 

1:2450 (1) Hazlet, J. Am. Chem. Soc. 62, 2156 (1940). 


1:2460 DIMETHYL MESOTARTRATE CeHioOe Beil, m-530 

M.P. 111° (1) Sap. Eq. 89 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and me«o- 
tartaric ac. (1:0490). 

1:2400 ( 1 ) Weygand, Woissberger, Baunigtirtcl, Ber. 65, 701 (1932). 


1:2470 DI-A-TOLYL CARBONATE C 16 H 14 Q 8 Befi. VI-398 

(Di-“ p-cresyl ” carbonate) 

M.P. 114° Sap. Eq. 242 

C with gas. NHs splits quant, to p-cresol (1:1410) and urea (1). 

® Saponification: Hydrolysis with alk. (T 1.51) yields jhCTesol (1:1410) + carbon 
dioxide. 

1:2470 (1) Sabawin, Cent. 1934, II, 3463. 
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GENUS 5, DIV. A 
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1:2475 CHOLESTERYL ACETATE C 29 H 48 O 2 Beil. S.N. 4729-C 

M.P. 114^^ Sap. Eq. 416 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields cholesterol (1:5975) and acetic 
ac. (1:1010). 

-ETHYL />-KYDROXYBENZOATE C 9 H 10 O 3 Beil.X-159 

M.P. 116" Sap. Eq. 166 

Sec 1:1534. Genus 4: Phenols. 

1:2485 RESORCINOL DIBENZOATE C 20 H 14 O 4 Beil. IX-131 

M.P. 117° Sap. Eq. 159 

(g» Saponification: Hydrolysis with alk. (T 1.51) yields resorcinol (1:1530) and benzoic 
ac. (1:0715). 

1:2500 DIPHENYL SUCCINATE C 16 H 14 O 4 Beil. VI-155 

M.P. 121° Sap. Eq. 135 

B.P. 330° 

(gi Saponification: Hydrolysis with alk. (T 1.51) yields phenol (1:1420) and succinic ac. 
(1:0530). 

1:2510 DI-/>-TOLYL SUCCINATE C 18 H 18 O 4 Beil. VI.398 

(Di-“ p-cresyl ” succinate) 

M.P. 121° Sap. Eq. 149 

® Saponification: Hydrolysis with alk. (T 1.51) yields 7 >-cresol (1:1410) and succinic ac. 
(1:0530). 

1:2520 HYDROQUINONE DUCETATE CiaHio 04 Beil. VI-846 

M.P. 124° Sap. Eq. 97 

® Saponification: Hydrolysis with alk. (T 1.51) yields hydroquinone (1:1590) and acetic 
ac. (1:1010), 

— METHYL /kHYDROXYBENZOATE CgHgOs Beil.X-158 

M.P. 131° Sap. Eq. 152 

See 1:1549. Genus 4: Phenols. 

1:2540 TRIETHYL TRIMESATE CisHigOe Beil. lX-980 

M.P. 133° Sap. Eq. 98 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and trimesic 
ac (1:0559). 

1:2550 DIMETHYL TEREPHTHALATE CioHio 04 Beil. IX-843 

M.P. 141° Sap. Eq. 97 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and tereph- 
thalic acid (1:0910). 
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SOLID ESTERS 


1:3553-1:2.590 


1:2655 TETRAMETHYL PYROMELLITATE CmHuOs BeU. IX-998 

M.P. 142° (1) Sap. Eq. 77.6 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale.(1:6120) and pyromel- 
liticac. (1:0557). 

1:2555 (1) Ruzioka, Srhiuz, Moyer, Helv. Chim. Acta 6, 1095 (1923). 

1:2566 TRIMETHYL TRIMESATE CisHjzOe Beil. IX-979 

M.P. 144° Sap. Eq. 84 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and trimesic 
ac. (1:0.')59). 

1:2670 DI-p-TOLYL OXALATE C 16 H 14 O 4 Beil. VI-.398 

(Di-“ p-eresyl ” oxalate) 

M.P. 148-149° ( 1 ) Sap. Eq. 1.35 

® Saponification: Hydrolysis with alk. (T 1.51) yields yj-eresol (1:1410) and oxalic ac. 
(1:0445). 

1:2576 (1) MikSi6, PinteroviC, J. prakl. Chem. (2) 119, 234 (1928). 

1:2575 DIETHYL MUCATE CioHijOg Beil, m-685 

M.P. 163-164° ( 1 ) Sap. Eq. 133 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and mucicac. 
(1:0845). 

1:2575 (1) Behrcnd, Heycr, Ann. 418, 312- 313 (1919). 

1:2580 DIMETHYL MUCATE CgHuOg Befl. m-584 

M.P. 165-167° dec. Sap. Eq. 119 

® Saponification: Hydrolysis with alk. (T1.51)yields methyl ale. (l:6120)and mucicac. 
(1:0845). 

1:2685 PYROGALLOL TRIACETATE C’uHuOg BeiL VI-1083 

M.P. 172° (1) (165°) Sap. Eq. 84 

® Saponification: Hydrolysis with alk. (T 1.51) yields pyrogallol (1:1555) and acetic 
ac. (1:1010). [Due to air oxidn. of alk. soln. detn. of Sap. Eq. is difficult.] 

1:2585 (1) Chattawoy, J. Ckem. Soc. 1»31, 2496. 

1:2590 HYDROQDINONE DIBENZOATE C20H14O4 Beil, lX-132 

M.P. 199° (204° cor.) Sap. Eq. 139 

® Saponification: Hydrolysis with alk. (T 1.51) yields hydroquinone (1:1590) and 
benzoic ac. (1:0715). 

- METHYL GALLATE CsHsOb BalLX-ASS 

M.P. 200-201° Sap. Eq. 184 
See 1:1605. Genus 4: Phenols. 



ORDER I: SUBORDER I: GENUS 6: ESTERS 
Division B, Liquid Esters 


- METHYL FORMATE C 2 H 4 O 2 Beil. H-18 

B.P. 31.5° Sap. Eq. 60 Z)S° = 0.97431 n}fe{yei.) = 1.34648 

M.P. -99.0° 

See 1: 1000 . Genus 3: Acids. 


1:3000 ETHYL FORMATE C 3 H 6 O 2 Beil, n-19 

B.P. 54.3° (1) Sap. Eq. 74 = 0.93347 (1) nl^oei.) = 1.36353 (1) 

M.P. -79.4° (1) rii^ - 1.3597 

C forms no const, boilg. mixt. either with ethyl ale. or formic ac. — C forms with CHCI 3 
a binary const, boilg. mixt. (b.p. 62.8°) contg. 13% C + 87% CHCI3 (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and formic ac. 
(1:1005). 

l:3etW (1) Timmermans, Hennaut-Roland, J. chim. phya. 39, 556-557 (1932). ( 2 ) Kolossowsky, 

Alimow, Bull. aoc. chim. (5) 3, 688 (1935). 


1:3005 METHYL ACETATE C 3 H 6 O 2 BeU. n-134 

B.P. 67.1° Sap. Eq. 74 = 0.9274 (1) n?? = 1.36170 (1) 

C forms no const, boilg. mixt. with aq. — C with MeOH forms binary const, boilg. mixt. 
(b.p. 54°) contg. 81.5 wt. % C -f 19.5 wt. % MeOH — C w-ith MeOH + aq. forms ho 
ternary const, boilg. mixt. ( 1 ). 

For study of reaction with 6 N aq. ale. NHs see (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and acetic 
ac. ( 1 : 1010 ). 

1:3995 ( 1 ) Hannotte, Bull. aoc. chim. Belg. 85, 96 (1926). ( 2 ) French, Wrightsman, J. Am» 

Chem. Soc. 99, 51 (1938). 

1:3010 ISOPROPYL FORMATE C 4 H 8 O 2 Beil, n-31 

B.P. 71° Sap. Eq. 88 = 0.8738 

® Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and formic 
ac. (1:1005). 

1:3015 ETHYL ACETATE C 4 H 8 O 2 BeiL 0-125 

B.P. 77.15° (1) <2) Sap. Eq. 88 Df « 0.90055 (1) 

M.P. -83.6° (1) = 0.89453 ( 1 ) (2) « 1.37005 

C forms with aq. a heterogeneous binary const, boilg. mixt., b.p. 70.4°, contg. 91.4% 
C 4* 8 . 6 % aq. (3). (For effect of press, on b.p. and compn. see (4).] — C forms with ethyl 
ale. a homogeneous binary const, boilg. mixt., b.p. 71.8°, contg. 69.4% C -j- 30.6% ethyl 
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LIQUID ESTERS 


1:3015-1:3035 


ale. (4). [For effect of press, on b.p. and compn. see (5).]— O forms with both ethyl ale. 
and aq. a ternary const, boilg. mixt., b.p. 70.3°, contg. 82.6% C + 8.4% ethyl ale. -f 9 . 0 % 
aq. ( 6 ). [For effect of press, on b.p. and compn. mixt. see ( 6 ).] 

For study of quant, anal, of mixts. of C, ethyl ale., acetic ac. + aq. see (7). C forms with 
CCI 4 a binary const.-boilg. mixt. (b.p. 74.75°/760 mm.) contg. 43 mole % C -h 67 mole % 
CCI 4 ( 8 ) (9) ( 10 ). 

1:3016 (1) Timmermans, Hennaut-Roland, 7. chim. phys. 37, 429 (1930). (2) Wojciechowski, 

Smith, J. Res. Nad. Bur. Stand. 18, 503 (1937). (3) Wade, J. Ckem. Soc. 87, 1661 (1906). 

(4) Merriman, J. Chem. Soc. 103, 1793 (1913). (4) B,ef. 3, page 1663. (5) Merriman, J. 

Chem. Soc. 103, 1805 (1913). (6) Ref. 5, page 1814. (7) Poznariski, J. Am. Ckem. Soc. 60, 

981-988 (1928). (s) Kolosaowsky, Alimow, BuU. soc. chim. (5) 3, 688 (1936). (9) Schutz, 

J. Am. Cdism. Soc. 61, 2693 (1939). (10) Schutz, MaUonee, J. Am. Cfiem. Soc., 63, 1491-1492 

(1940). 

1:3020 METHYL PROPIONATE C 4 H 8 O 2 Beil, n-239 

B.P. 79.9° Sap. Eq. 88 = 0.9151 nf? = 1.3779 

M.P. -87.5° 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and propionic 
ac. (1:1025). 

1:3025 METHYL ACRYLATE C 4 H 6 O 2 Beil, n-399 

B.P. 80.3° Sap. Eq. 86 O'* * = 0.961 ng* = 1.3084 

On sldg. (especially in light) or on warming polymerizes. 

©^Saponification: Hydroly.sis with alk. (T 1.51) yields methyl ale. (1:6120) and acrylic 
ac. ( 1 : 1020 ). 

1:3030 n-PROPYL FORMATE C 4 H 8 O 2 Beil. 0-21 

B.P. 80.9° (1) Sap. Eq. 88 O?? = 0.9071 (1) ng* = 1.37789 (1) 

M.P. -92.9° (2) 

C forms with aq. a heterogeneous binary const, boilg. mixt., b.p. 71.6°, contg. 97.7% 
C 4 - 2 . 3 % aq. — C forms with n-propyl ale. a homogeneous binary const, boilg. mixt., 
b.p. 80.6° contg. 90.2% C -f 9 . 8 % aq. — C forms with both n-propyl ale. -f aq. a ternary 
const, boilg. mixt., b.p. 70.8°, contg. 82% C, 5% n-propyl ale. + 13% aq. ( 1 ). 

® Saponification: Hydrolysis with alk.(T 1.51) yields n-propyl ale. (1:6150) and formic 
ac. (1:1005). 

1:8636 (1) Hannotte, Bull. soc. chim. Belg. 36, 86-87 (1926). (2) Timmermans, BiUL soc. chinu 

Belg. 31, 391 (1922). 

1:3033 ter-BUTYL FORMATE C 6 H 10 O 2 Beil. S-N. 156 

B.P. 83° (1) Sap. Eq. 114 

<© Saponification: Hydrolysis with alk. (T 1.61) yields <cr-butylale. (1:6140) and formic 
ac. (1:1006). 

1:3683 ( 1 ) Taylor, J. Chem. Soc. 1637, 1863. 

1:3035 ALLYL FORMATE € 4 ^^ Beil, n-23 

B.P. 83.6° Sap. Eq. 86 i)“ = 0.948 

® Saponification: Hydrolysis with alk. (T 1.51) yields allyl ale. (1:6145) and formic ac. 
(1:1006). 
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GENUS 6. DIV. B 
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1:3041 ISOPROPYL ACETATE C 6 H 10 O 2 Befl. n-130 

B.P. 88.9° (1) Sap. Eq. 103 I^® = 0.8690 (2) = 1.3740 (2) 

M.P. -73.4° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and acetic 
ac. (1:1010). 

1:3041 (1) Timmermans, BuU, soc. chim. Belg. 31, 391 (1922). (2) Munch, J. Am. Chem. Soc. 

48, 997 (1926). 

1:3046 DIMETHYL CARBONATE CsHeOs Beil, m-4 

B.P. 90.5° Sap. Eq. 90 = 1.0694 (1) nf? = 1.3687 (1) 

® Saponification: Hydrolysis with ulk. (T 1.51) yields methyl ale. (1 : 6120) and carbonic 
ac. 

1:3046 (l) Kogerman, Kranig, Cent. 1927, 1, 2408. 

1:3050 METHYL ISOBUTYRATE C 5 H 10 O 2 Beil, n-290 

B.P. 92.6° (1) Sap. Eq. 102 = 0.8906 n?? = 1.3840 

M.P. -84.7° (1) 

© Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and isobuty- 
ric ac. (1:1030). 

1:3050 (1) Timmermans, BuU. aoc. chim. Belg. 31, 391 (1922). 

1:3055 5ec-BUTYL FORMATE C 6 H 10 O 2 Beil. S.N. 156 

B.P. 97° Sap. Eq. 102 ® = 0.8820 n?>® ® = 1.3812 

® Saponification: Hydrolysis with alk. (T 1.51) yields sec-butyl ale. (1:6155) and formic 
ac. (1:1005). 

1:3057 fer-BUTYL ACETATE C 6 H 12 O 2 Beil, n-131 

(Trimethylcarbiny! acetate) 

B.P. 97.8° (1) Sap. Eq. 116 = 0.8620 (2) = 1.3840 (2) 

[For prepn. (94% yield) from ter-butyl ale. (1:6140) and AC 2 O see (1).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields ter-butyl ale. (1:6140) and acetic 
ac. (1:1010). 

1:3067 (1) Norris, Rigby, J, Am. Chem. Soc. 54, 2097-2098 (1932). (2) Bryant, Smith, J. Am. 
Chem. Soc. 68 . 1016 (1936). 

1:3065 ISOBUTYL FORMATE C 6 H 10 O 2 Beil, n-21 

BJ>. 98.4° (1) Sap. Eq. 102 = 0.8755 (1) ng* = 1.38564 (1) 

M.P. -95.8° (2) 

C forms wiUi aq. a heterogeneous binary const, boilg, mixt., b.p. 80.4°, contg. 92.2% C + 
7.8% aq. — C forms with isobutyl ale. a homogeneous binary const, boilg. mixt., b.p. 
07.8®, contg. 79.4% C 4* 20.6% isobutyl ale. — C forms with both isobutyl ale. and aq. a 
ternary const, boilg. mixt., b.p. 80.2®, contg. 76% C, 6.7% isobutyl ale., and 17.3% aq. (1). 

® Saponification: Hydrolysis with alk, (T 1.51) yields isobutyl ale, (1:6165) and fonnic 
ac. (1:1005). 

I;a965 (1) Hannotte, BtUl. aoc. chim. Bdg. 35, 88-90 (1026). (2) Timmermans, BtiU. soe, ekm, 
Bdg. 36, 506 (1927). 
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LIQUID ESTERS 


1:3070-1:3085 


1:3070 ETHYL PROPIONATE CsHioO* Befl. n-240 

B.P. 99.1° (1) Sap. Eq. 103 = 0.8889 (2) = 1.3853 {2> 

M.P. -73.9° ( 1 ) 

( 8 > Saponification: Hydrolysis with alk. (T 1.61) yields ethyl ale. (1:6130) and propionic 
ac. (1:1026). [Cf. (3).] 

1:8070 (1) Timmermans, Hennaut-Roland, J, chim, phys. 27, 432-433 (1930). (2) Sobotka, 
Kahn, J. Am. Chem. Soc. 53, 2937 (1931). (3) Bryant, Smith, J. Am. Ch^, Soc. 58, 1015 
(1936). 

1:3071 ETHYL ACRYLATE CbH 802 Beil. IL399 

B.P. 101 ° Sap. Eq. 100 D*® = 0.9136 n^* = 1.4050 (1) 

On stdg. (especially in light) or on protracted htg. polymerizes. 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and acr>dic 
ac. ( 1 : 1020 ). 

1:3071 (1) Kohlrausch, Skrabal, MonaUh. 70, 394 (1937). 

1:3072 METHYL PIVALATE CeHisOg Beil, n-320 

(Methyl trimethylacetate) 

B.P. 101°(1) Sap. Eq. tl6 Dj =0.891 ng* = 1.4228 ( 2 ) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and tri- 
methylacetic ac. (1:041()). 

1:3072 (1) Kohlrausch, Koppl, Pongratz, Z. phyaik. Chem. B-22, 370 (1933). (2) Aston, Green- 

burg, J. Am. Chem. Soc. 62, 2593 (1940). 

1:3075 n-PROPYL ACETATE C 5 H 10 O 2 BeU. n-129 

B.P. 101.6° (1) (2) Sap. Eq. 102 = 0.8834 (1) (2) ng* = 1.38468 (1) 

C forms with aq. a heterogeneous binary const, boilg. mixt., b.p. 82.4®, contg. 86 % C + 
14% aq. — C forms with n-propyl ale. a homogeneous binary const, boilg. mixt., b.p. 94.2®, 
contg. 60% C + 40% n-propyl ale. — C forms with both w-propyl ale. and aq. a ternary 
const, boilg. mixt., b.p. 82.2°, contg. 59.5% C -f 19.5% n-propyl ale. -+* 21 % aq. ( 1 ). 

For reaction of C with aq. ale. NH 3 see (3). 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and acetic 
ac. ( 1 : 1010 ). 

1:3075 (1) Hannotte, Bull. arc. chim. Belg. 35, 97-98 (1926). (2) Wojciechowski, Smith, J, 

Reaearch Natl. Bur. Standard.^ 18, 502-503 (1937). (3) French, Wrightsman, J. Am. Chem. 

Soc. 00, 51 (1938). 

1:3080 METHYL n-BUTYRATE C 5 H 10 O 2 Beil, n-270 

B.P. 102 . 3 ° Sap. Eq. 102 = 0.8982 ng® = 1.3879 

® Saponification: Hydrolysis with alk. (T 1.51) 3 delds methyl ale. (1:6120) and n-buty- 
ricac. (1:1035). 

1:3085 ALLYL ACETATE C 6 H 8 O 2 Beil, n-136 

B.P. 104° Sap. Eq. 100 == 0.9276 = 1.40488 

Saponification: Hydrolysis with alk. (T 1.51) yieldsallyl ale. (1:6146) and acetic ac. 

( 1 : 1010 ). 
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1:3087 TRIMETHYL ORTHOFORMATE CMkPz BeU. H-IO 

Methyl orthoformate trimethoxymethane) 

BJ». 106* Sap. Eq. 36 D|® = 0.9676 (1) ng* = 1.3793 (1) 

= 0.9633 (1) ng® = 1.3773 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and formic 
ac. (1:1005). 

1:8087 (1) Sab, J. Am. Chem. Soc. 64. 2965 (1932). 

1:3088 METHYL ISOCROTONATE CsHgOj BeiL ni-(189) 

B.P. 106.3-108.3° cor. (1) Sap. Eq. 100 

® Saponification: Hydrolysis with alk. (T 1.51) 5 delds methyl ale. (1:6120) and iso- 
crotonic ac. (1:1045). 

1:3088 (1) Dadieu, Pongratz, Kohlrausch, Monatsh, 60« 211 (1932). 


1:3090 n-BUTYL FORMATE C 6 H 10 O 2 Beil. 0-21 

BJ>, 106.6° (1) Sap. Eq. 103 1^® = 0.8885 (1) ng® = 1.38940 (1) 

MJ». -91.9° (2) 

C forms with aq. a heterogeneous binary const, boilg. mixt., b.p. 83.8°, contg. 83.5% C -f 
16.5% aq. — C forms with n-butyl ale. a homogeneous const, boilg. mixt., b.p. 105.8°, 
contg. 76.3% C + 23.7%, w-butyl ale. — C with both n-butyl ale. and aq. forms a ternary 
const, boilg. mixt,, b.p. 83.6°, contg. 68.7% C, 10% n-butyl ale., -f 21.3% aq. 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-butyl ale. (1:6180) and formic 
ac. (1:1005). 

1:3090 (1) Hannotte, Bull. 8oc. chim. Bdg, 35p 90-91 (1926). (2) Timmermans, BuU. $oc, chim, 
Bdo. 36, 506 (1927). 

1:3095 ETHYL ISOBUTYRATE C 6 H 12 O 2 Beil, n-291 

B.P. 111.0° (1) Sap. Eq. 116 2^® = 0.86930 n?? = 1.3903 

M.P. -88.3° (1) 

e boiled 3 days with hydrazine hydrate yields isobi’t3Tohydrazide, cryst. from ether -|- 
alc., m.p. 104 ° ( 2 ) ( 3 ). 

® Saponification: Hydrolysis with alk, (T 1.61) yields ethyl ale. (1:6130) and isobutyric 
ac. (1:1030). [Cf. (4).] 

1:3005 (1) Thnmermans, Bull. soc. chim. Bdg. 31, 391 (1922). (2) Stoll6, Gutmann, J. prakt 
Chem. (2) 08, 497 (1904). (3) Curtius, Hambsch, J. prakt. Ohm.. (2) 125, 182 (1930). 
(4) Bryant, Smith, J. Am. Chem. Boc. 58, 1015 (1936). 

1:3100 ISOPROPYL PROPIONATE C«Hi202 BeiL n-241 

BJ». 111.3° Sap. Eq. 116 => 0.8931 

O Saponification: Hydrolysis with alk. (T 1 . 61 ) yields isopropyl ale. ( 1 : 6135 ) and 
jwopionic ac. ( 1 : 1025 ). [Cf. {!).] 

1:«IM {1} Bryant, Smith, J. Am. Chem. Soc. 58. 1015 (1936). 



303 


LIQUID ESTERS 


1:3105-1:3118 


1:3105 seoBUTYL ACETATE CgHisOz Befl. n>131 

B.P. lia-O" Sap. Eq. 116 = 0.8648 = 1.3865 <1) 

For reaction with 6 N ale. NH 3 see (1) (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields sec-butyl ale. (1:6156) and acetic 
ac. ( 1 : 1010 ). [Cf. (3).] 

1:8105 (1) French, Wrightsman, J. Am, Chem. Soc. 60, 51 (1938). (2) French, Johnson, Rstekin, 

J. Am. Chem, Soc. 68,1347 (1936). (3) Bryant, Smith, J. Am. Chem. Soc. 68,1015 (1936). 

1:3110 METHYL ISOVALERATE C 6 Hu 02 Beil. 11-311 

B.P. 116.7° Sap. Eq. 116 = 0.8808 nf,® = 1.3900 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and isovaleric 
ac. (1:1050). [Cf. ( 1 ).] 

1:8110 (1) Bryant, Smith, J. Am. Chem. Soc. 68, 1015 (1936). 

1:3115 ISOBUTYL ACETATE C6Hi202 Beil, n-131 

B.P. 117.2° {!) Sap. Eq. 116 Z^® = 0.8747 (1) = 1.39008 ( 1 ) 

(118°) 

C forms with aq. a heterogeneous binary const, boilg. mixt., b.p. 87.4°, contg. 83.4% C + 
16.6% aq. — C forms with isobutyl ale. a homogeneous binary const, boilg. mixt., b.p. 
107.4°, contg. 45% C -f 55% isobutyl ale. — C forms with both isobutyl ale. and aq. a 
ternary const, boilg. mixt., b.p. 86 . 8 °, contg. 46.5% C, 23.1% isobutyl ale., and 30.4% aq. 

( 1 ). ^ 

For study of reaction of C with 6 N aq. ale. NH 3 see (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6166) andactetic 
ac. ( 1 : 1010 ). 

1:3116 (l) Hannotte, BuU. soc. chim. Belg, 36, 98-100 (1926). (2) French, Wrightsman, J. Am. 
Chem. Soc. 60. 51 (1938). 

1:3117 ETHYL PIVALATE C7H14O2 Beil, n-330 

(Ethyl trimethylacetate) 

B.P. 118.1° m Sap. Eq. 130 D|® = 0.856 (5) ng* = 1.3912 (5) 

C with NHs cannot be induced to give tiimethylacetamidc. [Cf. ( 2 ) (3).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields very slowly ethyl ale. (1:6130) 
and trimethylacetic ac. (1:0410). [Cf. (4).] 

1:3117 (1) OlsBon, Z. physik. Chem. 133, 234 (1928). (2> Homeycr, Whitmore, WaUingford, 

J. Am. Chem. Soc. 66, 4211-4212 (1933). (3) Meyer, Monatsh. 37, 36 (1906). (4) Bryant, 

Smith, J. Am. Chem. Soc. 68,1015 (1936). (5) Aston, Greenburg, J. Am. Chem. Soc. 63,2593 
(1940). 

1:3118 ETHYL METHACRYLATE C 6 H 10 O 2 BeU. 0-423 

B.P, 118.5?,, (1) Sap. Eq. 114 I^® = 0.91063 (1) = 1.41472 (1) 

C polymerizes rapidly on expos, to heat and/ or light if it has been distilled at ord. press.; 
if distd. in vac. can be preserved unchanged for at least 5 months <1). 

® Saponificatioii: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and meth- 
acrylic ac. 

1:3118 (1) Bruylants, Butt. aoc. chim. Belg. 88, 141-143 (1929). 
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1:3121 METHYL CROTONATE C 6 H 8 O 2 Beil. 0-410 

B.P. 118.8-119.3° (1) Sap. Eq. 100 D* = 0.9806 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and crotonic 
ac. (1:0425). 

1:3121 ( 1 ) Dadieu, Pongratz, Kohlrausch, Monatah. 60, 211 (1932). 

1:3125 ISOPROPYL ISOBUTYRATE C 7 H 14 O 2 Beil. 0-291 

B.P. 121° Sap. Eq. 130 Oj = 0.8687 

® Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and iso- 
butyric ac. (1:1030). 

1:3127 ETHYL n-BUTYRATE CeHiaOi Beil. 0-270 

B.P. 121.6° (1) Sap. Eq. 116 Oj® - 0.87917 {1> /JifeOei.) = 1.39475 (1) 
M.P. -100.8° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and n-butyric 
ac. (1:1035). [Cf. ( 2 ).] 

1:3127 (1) Timmermans, Hennaut-Roland, /. chim. phys. 29, 558-559 (1932). (2) Bryant, 

Smith, /. Am. Cheni. Soc. 58, 1015 (1936). 


1:3130 n-PROPYL PROPIONATE C 6 H 12 O 2 Beil. 0-240 

B.P. 123.4° (1) Sap. Eq. 116 = 0.8809 nf? = 1.39325 

M.P. -75.9° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and 
propionic ac. (1:1025). [Cf. (2).] 

1:3139 (1) Timmermans, BuU. soc. chim. Bely. 31, 391 (1922). (2) Bryant, Smith, J. Am. Chem. 

Soc. 58, 1015 (1936). 

1:3134 fer-AMYL ACETATE C 7 H 14 O 2 Beil. 0-132 

(Dimethylethylcarbinyl acetate) 

B.P. 124° Sap. Eq. 130 = 0.8738 nf? = 1.392 

® Saponification: Hydrolysis with aq. alk. (T 1.51) yields ter-amyl ale. (1:6160) and 
acetic ac. ( 1 : 1010 ) 

1:3140 ALLYL PROPIONATE C 6 H 10 O 2 Beil. 0-241 

B.P. 124° Sap. Eq, 114 

® Saponification: Hydrolysis with alk. (T 1.61) yields allyl ale. (1:6146) and propionic 
ac. (1:1025). 

1:3142 ISOAMYL FORMATE C 6 H 12 O 2 Beil. 0-22 

B.P. 124.2° (1) Sap. Eq. 116 « 0.8820 (1) r& « 1.39756 <1} 

M.P. -93.5° (2) 

C forms with aq. a heterogeneous binary const, boilg. mixt., b.p. 90.2° contg. 79% C 
21 % aq. — C forms with isoamyl ale. a homogeneous const, boilg. mixt., b.p. 123.6°, contg. 
74% C + 26% isoamyl ale. — C forms with both isoamyl ale. and aq. a ternary const, boilg. 
mixt., b.p. 89.8°, contg. 48% C, 19.6% isoamyl ale., + 32.4% aq. (1). 
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® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:6200) and formic 
ac. (1:1005). 

1:3142 (1) Haunotte, Bull. soc. chim. Belg. 35, 92-93 (1926). (2) Timmermans, Bull. soc. chim, 
Belg. 36, 506 (1927). 

1:3144 ETHYL ISOCROTONATE C 6 H 10 O 2 Beil, n-414 

B.P. 136.6-126?49 (1) Sap. Eq. 114 = 0.91830 (1) nf? = 1.43433 {1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and isocrotonic 
ac. (1:1045). 

1:3144 (1) Bruylants, BuU. soc. chim. Belg. 38, 140-141 (1929). 

1:3145 n-BUTYL ACETATE C 6 H 12 O 2 Beil. 0-130 

B.P. 136.1“ (1) Sap. Eq. 116 2^® = 0.87636 (1) nl,® = 1.39614 (2) 

136.3“ (2) 

6 forms with aq. a heterogeneous binary const, boilg. mixt., b.p. 90.2“ (2) (90.5“ (3)), 
contg. 71.3% C -f 28.7% aq. [cf. also (3)] — C forms with n-butyl ale. a homogeneous 
binary const, boilg. mixt., b.p. 117.2° (2) (116.5° (4)), contg. 53% C + 47% aq. [cf. also 
(4)1 — C forms with both w-butyl ale. and aq. a ternary const, boilg. mixt., b.p. 89.4°, contg. 
35.3% C, 27.4% w-butyl ale. 4- 37.3% aq. (2). [Cf. (3).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-butyl ale. (1:6180) and acetic 
ac. (1:1010). 

1:3145 (1) Wojciechowski, Smith, .7. Research Natl. Bur. Standards 18 , 503 (1937). (2) Hannotte, 

Bull. soc. chim. Belg. 35, 100 101 (1926). (3) Brunjes, Furnas, Ind. Eng. Chem. 28, 573-580 
(1936). (4) Brunjes, Furofis, Jnd. Eng. Chem. 27, 396-400 (1935). 

1:3147 fer-BUTYL ISOBUTYRATE C 8 H 16 O 2 BeU. S.N. 162 

B.P. 136.7° (1) Sap. Eq. 144 nf? = 1.3931 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ter-butyl ale. (1:6140) and iso- 
butyric ac. (1:1030). [Cf. (2).] 

1:3147 (1) Kohlrausch, Skrabal, Monatsh, 76 , 393 (1937). (2) Bryant, Smith, J. Am. Chem. Soc. 
58, 1014-1017 (1936). 

1:3160 DIETHYL CARBONATE CsHioOa Beil. HI-S 

B.P. 136.8“ <1) Sap. Eq. 118 - 0.9763 (2) nf? = 1.3853 (2) 

M.P. -43.0“ (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and carbonic 
ac. 

1:3150 (1) Timmermans, Hennaut-Roland, J. chim. phya. 27 , 434-435 (1930). (2) Kogerman, 
Kranig, Cent. 1627 , 1, 2408. 

1:3155 METHYL it-VALERATE CeHuOa BeiL n-301 

B.P. 137.7“ (1) Sap. Eq. 116 - 0.8947 (1) « 1.3993 (1) 

M.P. -91.0“ (1) 

® Saponification: Hydrolysis with alk. (T1.61) yields methyl ale. (1:6120) and n-valeiic 
ac. (1:1060). 
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1:3160 ISOPROPYL n-BUTYRATE C 7 H 14 O 2 BeU. n-J87i 

B.P. 128° Sap. Eq. 130 « 0.8652 

® Saponification: Hydrolysis with aik. (T 1.61) yields isopropyl ale. (1:6135) and 
n-butyric ac. (1:1035). 

1:3162 METHYL METHOXYACETATE C 4 H 8 O 3 Beil, ra-236 

B.P. 130.0° (1) Sap. Eq. 104 = 1.0511 rtS = 1.39636 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and methoxy- 
acetic ac. (1:1065). 

1:3162 (1) Pryde, Williams, J, Chem. Soc, 1933 , 1627. 

1:3164 ETHYL METHOXYACETATE CsHioOs Beil, m-236 

B.P. 132° Sap. Eq. 118 = 1.0118 

® Saponification: Hydrolysis with alk. (T 1.61) yields ethyl ale. (1 : 6130) and methoxy- 
acetic ac. (1:1065). 

1:3166 n-AMYL FORMATE C 6 H 12 O 2 Beil, n-22 

B.P. 132.1° (1) Sap. Eq. 116 - 0.8853 <2) nf? = 1.39916 (2) 

M.P. -73.5° <1) 

C forma with aq. a heterogeneous binary azeotrope, b.p. 91.6°, contg. 71.7% wt. C; C 
forms with n-amyl ale. (1:6205) a homogeneous binary azeotrojxj, b.p. 131.4° contg. 57 wt. 
% C; C forms with both n-amyl ale. and aq. an azeotrope, b.p. 91.4° contg. 41 wt. % C, 
21.5 wt. % n~AmOH, and 37.5 wt. % aq. (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-amyl ale. (1:6205) and formic 
ac, (1:1005). 

1:3166 (1) Ldevens, Bull. soc. chim. Belg. 33 , 126-128 (1924). (2) Haimotte, BuU, soc. chim. Belg* 
36 , 94-96 (1926). 

1:3168 sec-AMYL (-3) ACETATE C7H14O2 Beil, n-131 

(Diethylcarbinyl acetate) 

B.P. 133° Sap. Eq. 130 n?? * 1.4005 

® Saponification: Hydrolysis with alk. (T 1.51) yields pentanol-3 (1:6175) and acetic 
ac. (1:1010). 

1:3171 sec.AMYL(-2) ACETATE C 7 Hi 402 Beil. H-lSl 

(Methyl-?i-propyl-carbinyl acetate) 

B.P. 133.5° Sap. Eq. 130 Dl® » 0.8692 » 1.3960 

® Saponification: Hydrolysis with alk. (T 1.61) yields peptanol-2 (1:6185) and acetic 
ac. (1:1010). 

1:3181 ALLYL ISOBUTYRATE C 7 H 12 O 2 BeU. 0-292 

BJP. 134° Sap. Eq. 128 

® Saponification: Hydrolysis with alk. (T 1.51) yieldsallyl ale. (1:6145) and isobutyrie 
ac. (1:1030). 
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1:3186 ETHYL ISOVALERATE C 7 H 14 O 2 Beil, n-313 

B.P. 134.7'’ Sap. Eq. 130 * 0.86565 = 1.4009 

M.P. -99.3'^ 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and isovaleric 
ac. (1:1050). [Of. ( 1 ).] 

1:3186 ( 1 ) Bryant, Smith, J. Am. Chem. Soc. 58, 1015 (1936). 

1:3191 n-PROPYL ISOBUTYRATE C 7 H 14 O 2 Beil, n-291 

B.P. 135° Sap. Eq. 130 = 0.8843 nf? = 1.3959 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and iso- 
butyric ac. (1:1030) [cf. (I)]. 

1:3191 (1) Bryant, Smith, J. Am. Chem. Soc. 58, 1015 (1936). 

1:3196 ETHYL CROTONATE C 6 H 10 O 2 Beil, n-411 

B.P. 136.7740 <1) Sap. Eq. 114 Df = 0.91753 (1) n?? = 1.43534 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and crotonic 
ac. (1:0425). 

1:3196 (1) Bruylants, Bull. soc. chim. Belg. 38, 138 (1929). 

1:3201 METHYL PYRUVATE C 4 H 6 O 3 Beil, in-616 

B.P. 136.8-138° (1) Sap. Eq. 103 D® = 1.154 

® Methyl pyruvate 2,4-(linitrophenylhydrazone: yel. cryst. from dioxane + MeOH, 
m.p. 186.5-187.5° cor. ( 2 ). [Cf. T 1,14.) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and p 3 nruvic 
acid (1:1040). 

1:3301 ( 1 ) KohlrauBch, Pongratz, Ber. 67, 985 (1934). (2) Strain, J. Am. Chem, Soc. 57, 760 

(1935). 

1:3306 METHYL a-HYDROXYISOBUTYRATE CsHioOs Beil. ini-(119) 
B.P. 137° Sap. Eq. 118 

Miscible with aq. 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and 
a^hydroxyisobutyric ac. (1:0431). 


1:3311 ISOBUTYL PROPIONATE C 7 H 14 O 2 Beil, n-341 

BJ». 138.0° <1) Sap. Eq. 130 £)S = 0.8876 = 1.3975 

M.P. -71.4° <1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and pro¬ 
pionic ac. (1:1025). [Cf. (2).] 

I :S!tll (1) Timmermans, BvH. me. chim. Bdg. 81,391 (1922). (2) Bryant. Smith. J. Am. Chem. 

Soc. 58, 1015 (1930). 


- ACETTLACETONE 

B.P. 139° 

See 1:1700. Genus!: Phenols. 


CsHsOa Beil. 1-777 
n!,*® = 1.4465 


= 0.976 
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1:3216 ALLYL n-BUTYRATE C 7 H 12 O 2 Bell. 11.272 

B.P. 142'^ Sap. Eq. 128 

® Saponification: Hydrolysis with alk. (T 1.51) yields allyl ale. (1:6145) andn-butyric 
ac. (1:1035). 

1:3221 ISOAMYL ACETATE C 7 H 14 O 2 BeU. n-132 

B.P. 142° Sap. Eq. 130 2)^^ = 0.8674 (1) n?? - 1.40034 (1) 

C forms with aq. a binary heterogeneous const, boilg. mixt., b.p. 93.8°, contg. 63.8% C + 
36.2% aq. — C forms with isoamyl ale. no const, boilg. mixt. — C forma with both isoamyl 
ale. and aq. a ternarj" const, boilg. mixt., b.p. 93.6°, contg. 24% C, 31.2% isoamyl ale. + 
44.8% aq. (1). 

For study of react, with 6 N aq. ale. NH 3 see (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:6200) and acetic 
ac. ( 1 : 1010 ). 

1:3221 (1) Hannottt?, Bull, soc, chim. Belg. 35, 102-104 (1926). (2) French, Wrightsman, 
J. Am. Chem. Soc. 60, 51 (1938). 

1:3226 ISOPROPYL ISOVALERATE C 8 H 16 O 2 Beil, n-312 

B.P. 148° Sap. Eq. 144 = 0.8538 = 1.3938 

® Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and 
isovaleric ac. (1:1050). 

1:3231 n-PROPYL n-BUTYRATE C 7 H 14 O 2 Beil, n-271 

B.P. 143.8° (1) Sap. Eq. 130 D*® = 0.8789 n?? = 1.4005 

M.P. -95.3° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and 
n-butyric ac. (1:1035). 

1:3231 (1) Timmermans, Bull. soc. chim. Belg. 31, 391 (1922). 

1:3236 METHYL rf,Z-LACTATE C 4 H 8 O 3 Beil. ni.280 

B.P. 144.8° Sap. Eq. 104 = 1.0898 n}? = 1.4156 

nf,® = 1.4133 { 1 ) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and d,i-lao- 
tic ac. (1:0400). 

1:3236 (1) Smith, Claborn, Ind. Eng. Chem. 32, 693 (1940). 

1:3241 TRIETHYL ORTHOFORMATE C 7 H 16 O., BeU. n .20 

(*‘ Ethyl orthoformate triethoxymethane) 

B.P. 145.5° Sap. Eq. 49 « 0.8909 (1) » 1.3933 (1) 

2^® = 0.8858 (1) nf>® = 1.3900 (1) 
[For prepn. in 27-31% yield from CHC1« -f NaOEt see (2) (1).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and formic ac. 
(1:1005). 

1:8241 (1) Sah. Ma, /. Am. Chem. Soc. 54,2965 (1932), (2) Kaufmann, Dreger, Organic Syntke* 
ses, Cdl. Vol. I, 253-256 (1932), 
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1:324&-1:3S76 


1:3346 ETHYL n-VALERATE CtHmOs Beil. 11-301 

B.P. 146.6° (1) Sap. Eq. 130 = 0.8739 (2) n?S = 1.40094 (2) 

M.P. -91.3° (1) = 0.8690 (2) nfj® = 1.39887 (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and »-valeric 
ac. (1:1060). [Of. (3).] 

1:3346 (l) Lievons, Bull, hoc, chim, Belg. 33, 126-128 (1924). (2) Kao. Ma, Science Repta, Natl, 

Tsing Hua IJniv., Ser. A-1, ISI- 1S3 (1932). (3) Bryant, Smith, J. Am. Chem. Soc. 58, 1015 

(1930). 

1:3351 fer-BUTYL n-BUTYRATE C 8 H 16 O 2 Beil. S.N. 163 

B.P. 145-146.6° (1) Sap. Eq. 144 nJJ ® = 1.4001 (1) 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields tf?r-butyl ale. (1:6140) and 
fi-butyric ac. (1:1035). [Cf. (2).] 

1:3251 ( 1 ) Kohlrausch, Skrabal, Monatak. 70, 397 (1937). (2) Bryant, Smith, J. Am, Chem, Soc. 

58, 1014-1017 (193()). 

1:3256 n-BUTYL PROPIONATE C 7 H 14 O 2 Beil, n-241 

B.P. 146.8° (1) Sap. Eq. 130 D\^ = 0.8818 (1) n\f = 1.4038 (1) 

M.P. -89.6° 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields n-butyl ale. (1:6180) and propi¬ 
onic ac. (1:1025). 

1:3256 (l) Lievons, Bull. soc. chim. Belg. 33, 126-128 (1924). 

1:3261 DHSOPROPYL CARBONATE C7H14O3 Beil. S.N. 199 

B.P. 147.2° cor. (1) Sap. Eq. 146 = 0.9162 (1) n?? = 1.3932 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and car¬ 
bonic ac. 

1:8261 {!) Kogerman, Kranig, Cent. 1927, 1, 2408. 

1:3266 METHYL ETHOXYACETATE C^HioOg Beil, m-236 

B.P. 148° Sap. Eq. 118 Z>f = 1.0112 

(g Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and ethoxy- 
acetic ac. (1:1070). 

1:3271 ISOBUTYL ISOBUTYRATE C 8 H 16 O 2 Beil. 0-291 

B.P. 148.7° (1) Sap. Eq. 144 Z)g = 0.8763 = 1.3999 

M.P. -80.66° (1) 

® Saponification: Hydrolysis with alk, (T 1.51) yields isobutyl ale. (1:6165) and iso- 
butjric ac. (1:1030). (Cf. ( 2 ).] 

1:3271 (l) Tinimerinans, Bull. soc. chim. Belg. 31, 391 (1922). (2) Bryant, Smith, J. Am, Chem, 
Soc. 58, 1015 (1936). 

1:3276 n-AMYL ACETATE C7H14O2 Beil. 0-131 

B.P. 140.36° (1): 148.8° (2) Z^ = 0.8766 (2) nf? - 1.4031 (2) 

MJ».-70.8° (1) Sap. Eq. 130 Di® = 0.8810 (1) - 1.4044 <1) 

e forms with aq. a heterogeneous binary const, boilg. mixt., b^p. 95.2°, contg. 69% C -t- 
41% aq. — C forms no const, boilg. mixt. with n-amyl ale. — C forms with both n-amyl 
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ale. and aq. a const, boilg. mixt., b.p. 94.8°, contg. 10.5% C, 33.3% n-AmOH + 56,2% aq. 

( 2 ). 

For study of C with 6 N aq. tUc. NHs see (3). 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-amyl ale. (1:6205) and acetic 
ac. ( 1 : 1010 ). 

1:3276 (1) Lieveris, Bull, soc. chim. Belg. 33, 126-128 (1924). (2) Hannotte, Bull, aoexhim, Bdg, 

36, 104-105 (1926). (3) Fren<;h, Wrightsman, J. Am, Chem, Soc. 60, 51 (1938). 

1:3281 ETHYL a-HYDROXYISOBUTYRATE CeHiaOa Beil, m.315 

B.P. 150° Sap. Eq. 132 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and a-hydroxy- 
isobutyric ac. (1:0431). 

1:3286 METHYL GLYCOLATE CsHeOs Beil, m-236 

B.P. 151.2° Sap. Eq. 90 « 1.1677 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and hydroxy- 
acetic ac. (1:0430). 

1:3291 METHYL n-CAPROATE C 7 H 14 O 2 Beil. 0-323 

B.P. 151.2° (1) Sap. Eq. 130 D*® = 0.88464 { 1 ) n{4(yei.) = 1.40699 {1» 

M.P. -71.0° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) jdelds methyl ale. (1:6120) and n-caproic 
ac. (1:1130). 

1:3201 (1) Bilterys, Gisseleire, Bull. soc. chim. Belg. 44, 571 (1935). 

1:3296 ISOPROPYL n-VALERATE C 8 H 16 O 2 Beil. S.N. 162 

B.P. 153.5° (1) Sap. Eq. 144 = 0.8579 (1) n?? - 1.4009 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and 
n-valeric ac. (1:1060). 

1:3296 (1) Schjanberg, Z. phyaik. Chem. A-178, 276-277 (1937). 

1:3303 ETHYL d,l-LACTATE CsHioOs Beil. 0-280 

B.P. 154.5° Sap. Eq. 118 « 1.0308 

- 1.0299 nl? - 1.4121 (1) 

® Saponification: Hydrol 3 rsls with alk. (T 1.51) yields ethyl ale. (1:6130) and d,Mactic 
ac. (1:0400). 

1:3363 ( 1 ) Smith, Clabom, Ind. Eng, Chem. 32, 693 (1940). 

1:3308 ETHYL PYRUVATE C^HsOs Beil. lO-^ie 

B.P. 155°{1) Sap. Eq. 116 1^® * - 1.0596 fife® ® - 1.408 

® Efiiyl pyrnvate phenyUtydrazone: from C + phenylbydmzine, oyst. from dil. ale., 
m.p. 118° ( 1 ). 

® Ethyl pyruvate ^-nitrophenylhydrazone: m.p. 185-187° <2). 
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1:3308-1; 3338 


® Ethyl P 3 mivate 2,4«-dinitrophenylhydrazone: yel. cryst. from dioxane -f EtOH, 
m.p. m.S-lSS** cor. (3) [cf. T 1.14]. 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and pyruvic ac. 
(1:1040). 

1:3308 (l) von Braun, Leistner, Miinch, Ber. 50, 1953 (1926). (2) Malachowski, Czomodola, 

Ber. 68, 369 (1935). (3) Strain, J. Chem. Am. Soc. 57, 7f30 (1935). 

1:3313 n-HESCYL FORMATE C 7 H 14 O 2 Beil. 11-32 

B.P. 155.5^ (1) Sap. Eq. 130 = 0.88133 (1) n^HB(ye\) = 1.40898 (I) 

M.P. -62.7° {!) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-hexyl ale. (1:6230) and formic 
ac. (1:1005). 

1:3313 (1) Bilterya, Gisseleire, BuU. soc. chim. Belg. 44, 574-575 (1935). 

1:3318 n-PROPYL ISOVALERATE C 8 H 16 O 2 Beil, n-312 

B.P. 155.5° Sap. Eq. 144 Df * = 0.8643 - 1.40413 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and 
isovaleric ac. (1:1050). 

1:3323 /3-ETHOXYETHYL ACETATE C 6 H 12 O 3 Beil, n-141 

B.P. 156.2° Sap. Eq. 132 Df - 0.9810 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol monoethyl ether 
08-ethoxyethanol) (1:6410) and acetic ac, (1:1010). 

1:3328 ISOBUTYL n-BUTYRATE C 8 H 16 O 2 Beil, n-271 

B.P. 157° Sap. Eq. 144 Df ^ = 0.8634 n{? * = 1.40295 

® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and 
n-butyric ac. (1:1035). [Cf. (I).] 

1:8338 (1) Bryant, Smith, J. Am. Chem. Soc. 58, 1015 (1936). 

1:3333 ETHYL ETHOXYACETATE CeH^Oj Beil, m-236 

B.P. 158° Sap. Eq. 132 2^® = 0.9701 =* 1.40292 

[For prepn. in 55-58% yield from chloroacetic ac. see (1).] 

® Saponification: Hydrolysis with alk. (T1.51) yields ethyl ale. (1:6130) and ethoxy- 
acetic ac. (1:1070). 

1:3883 (1) Fuaon. Nojick, Organic Syntheses 18, 42-44 (1933). 

1:3338 ETHYL GLYCOLATE C 4 H 8 O 3 Beil, m-236 

B.P. 160* Sap. Bq. 104 Z>i® = 1.0869 

iQ Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and hydroxy- 
acetic ac. (1:0430). 
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1:3343 ISOAMYL PROPIONATE CsHieOj Beil, n-241 

B.P. 160.2° Sap. Eq. 144 ® = 0.8380 nf? = 1.4065 

® Saponification: Hydrolysis with alk. (T 1.61) yields isoamyl ale. (1:6200) and propi¬ 
onic ac. (1:1025). 

1:3348 CYCLOHEXYL FORMATE C 9 H 12 O 2 Beil. VI-6 

B.P. 162.57S0 Sap. Eq. 128 Oj = 1.0057 

® Saponification: Hydrolysis with alk. (T 1.51) yields cyclohexanol (1:6415) and formic 
ac. (1:1005). 

1:3353 n-PROPYL n-VALERATE CsHieOj Beil, n-301 

B.P. 166.2° <1) Sap. Eq. 144 Etf = 0.8690 (2) nf? = 1.4065 (2) 

M.P. -70.7° (1) Ol® = 0.8741 (1) ni? = 1.4087 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-propyl ale. (1:6150) and 
n-valeric ac. (1:1060). 

1:3353 (l) Lievens, BulL soc. chim, Belg. 33, 126-128 (1924). (2) Schjanberg, Z. phyaik. Ckem. 
A-178, 276-277 (1937). 

1:3358 n-BUTYL n-BUTYRATE CsHieO^ Beil. 71 

B.P. 166.6° (1) Sap. Eq. 144 Df = 0.8712 (1) n}? = 1.4087 (1) 

M.P. -91.5° (1) 

® Saponification: Hydrolysis with alk. (T 1.51)yields n-butyl ale. (l:6180)andn-buty- 
ricac. (1:1035). [Cf. <2).] 

1:3358 (l) Lievens, Bull. aoc. chim. Bclg. 33, 126-128 (1924). (2) Bryant, Smith, J. Am. Ckcm. 

Soc. 58, 1015 (1936). 

1:3363 ETHYL n-CAPROATE C 8 H 16 O 2 BeU. n-323 

B.P. 167.9° (1) Sap. Eq. 144 2^® = 0.8710 (2) (1) n?? = 1.40727 (2) 

M.P. -67.5° (1) = 0.8663 (2) nifj® = 1.40530 (2) (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and n-caproic 
ac. (1:1130). 

1:3363 (l) Simon, Bull. soc. chim. Belg. 38, 56-^59 (1929). (2) Kao, Ma, Science Repte. NatU 
Taing Hua^ Univ., Ser. A-1, 181-183 (1932). 

1:3368 ISOPROPYL cf,/-LACTATE CeH^Oa Beil, m-282 

B.P. 166-168° Sap. Eq. 132 2^8 = 0.998 = 1.4082 (2) 

[For prepn. from isopropyl ale. + lactic ac. see (I).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and 
d,/-lactic ac. (1.0400). 

1:3368 (1) McDermott, Organic Syntheaea 10, 88-89 (1930). (2) Smith, Clabom, Ind, Eng. 
Chem. 32, 693 (1940). 

1:3373 DI-n-PROPYL CARBONATE C 7 H 14 O 3 BeiL m-6 

B.P. 168.5° coe. ( 1 ) Sap. Eq. 146 2^ = 0.9411 (1) - 1.4014 (1) 

(Si Saponification: Hydrolysis with alk. (T 1.61) yields n-propyl ale. (1:6150) and car- 
bonic ac. 

1:8373 (1) Kogerman, Kranig, Cent. 1927, 1 , 2408. 
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1:3378-1:3407 


1:3378 n-AMYL PROPIONATE CsHieOa BeU. S.N. 162 

B.P. 168.7" (1) Sap. Eq. 144 Di® = 0.8761 (1) n}? = 1.4096 {1 > 

M.P. -73.r ( 1 ) 

® Saponification; Hydrolysis with alk. (T 1.51) yields ?i-amyl ale. (1:6206) and propi¬ 
onic ac. (1:1025). 

1:3378 (l) Lievens, Bull. soc. chim. Bel(j. 33, 126-128 (1924). 

1:3383 ETHYLroENE DIACETATE C 6 H 10 O 4 Beil. II-152 

B.P. 169° Sap. Eq. 73 = 1.061 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields acetaldehyde (1:0100) and acetic 
ac. ( 1 : 1010 ). [The resultant acetaldeliyde may undergo further condensation with 
itself in alk. soln.] 


1:3388 ISOAMYL ISOBUTYRATE C 9 H 18 O 2 BeU. n-291 

B.P. 169° Sap. Eq. 158 = 0.8760 

® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:6200) and iso- 
butyric ac. (1:1030). 


-METHYL ACETOACETATE 

B.P. 170° 

See 1:1705, Genus 4: Phenols. 


C5H8O3 

= 1.0765 


Beil, m-632 
nf? = 1.41864 


1:3393 ISOBUTYL ISOVALERATE CpHisO, BeU. n-312 

B.P. 171° Sap. Eq. 158 = 0.8534 ng* = 1.40569 

® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and iso¬ 
valeric ac. (1:1050). 


1:3398 METHYL ENANTHATE C 8 H 16 O 2 BeU. n-339 

(Methyl n-heptylate) 

B.P. 173.8° <1) Sap. Eq. 144 D*® = 0.88011 (1) ii{i®e(yei.) = 1.41334 (1) 

M.P. -55.8° (I) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and enanthic 
ac. (1:1140). 

1:3398 (l) Bilterys, Gisseleire, Bull. soc. chim. Belg. 44, 572 (1935). 


1:3402 ETHYLENE GLYCOL DIFORMATE C 4 H 6 O 4 BeU. n-23 

B.P. 174° Sap. Eq. 59 D® = 1.193 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol (1:6466) and 
formic ac. (1:1005). 


1:3407 sec-BUTYL n-VALERATE CgHisOs BeU. S.N. 162 

B.P. 174.5° (1) Sap. Eq. 158 /^® = 0.8605 (1) ng® = 1.4081 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields sec-butyl aJc. (1:6155) and 
n-valeric ac. (1:1060). 

I:a4l>7 (1) Schjanberg, Z. jAyaik. Chem. A-178, 276-277 (1937). 



1:3413-1:3442 


GENUS 5, DIV. B 


314 


1:3413 CYCLOHEXYL ACETATE C 8 H 14 O 2 BeU. VI-7 

B.P. 175° Sap. Eq. 143 2>2 = 0.9854 

® Saponification: Hydrolysis with alk. (T 1.51) 3 deld 8 cyclohexanol (1:6415) and acetic 
ac. (1:1010). [Cf. (1).] 

1:341« (1) Br.vant, Smith. J. Am. Chem. Soc. 68, 1015 (1936). 

1:3417 FURFURYL ACETATE CtHsOs Beil.XVn-llS 

B.P. 176-177° Sap. Eq. 140 2^8 = 1.1175 

[For prepn. (87-93% yield) from furfuryl ale. (1:6425), AC 2 O + NaOAc see {!).] 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields furfuryl alci. (1:6425) and acetic 
ac. (1:1010). 

1:3417 (1) Miner Laboratories, Organic Synthesesy Coll. Vol. I, 279-280 (1932). 

- METHYL METHYLACETOACETATE CeHioOs BeU. m-679 

B.P. 177.4° 2^1 = 1.0247 n??® = 1.416 

See 1:1708. Genus 4: Phenols. 

1:3433 n-HEPTYL FORMATE C 8 H 16 O 2 Beil. S.N. 159 

B.P. 178.1° (1) Sap. Eq. 144 2)®® = 0.87841 (1) n}i®e(yei , = 1.41505 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-heptyl ale. (1:6240) and formic 
ac. (1:1005). 

1:3433 (1} Bilterys, Gisseleire, Bull. soc. chim. Belg. 44, 576-577 (1935). 

1:3437 n-HEXYL ACETATE C 8 H 16 O 2 Beil. S.N. 159 

B.P. 178.1° (1) Sap. Eq. 144 2)®“ = 0.87336 (1) = 1.41122 (1) 

M.P. -80.9° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-hexyl ale. (1:6230) and acetic 
ac. (1:1010). 

1:3437 (1) Bilterys, Gisseleire, BuU. soc. chim. Belg. 44, 574-575 (1935). 

1:3433 ISOAMYL n-BUTYRATE C 9 H 18 O 2 BeU. 0-271 

B.P. 178.6° Sap. Eq. 158 2)}8 = 0.8657 

® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:6200) and n-buty- 
ric ac. (1:1035). 

1:3437 ETHYL ACETYLGLYCOLATE C 6 H 10 O 4 BeU. 01-337 

BJ>. 179° Sap. Eq. 73 « 1.0993 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130), acetic ac* 
(1:1010) and glycolic ac. (1:0430). 

1:3443 ISOBUTYL n-VALERATE C 9 H 18 O 2 BeU. S.N. 103 

B.P. 179.0° (1) Sap. Eq. 158 » 0.8635 (1) « 1.4099 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and 
n-valeric ac. (1:1060). 

1:3443 (1) Schjanberg, Z. phyaik. Chem. A-178, 276-277 (1937). 
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1:3447-1:3467 


1:3447 ETHYLENE GLYCOL MONOFORMATE CsHeOs Beil, n-23 

08-Hydroxyethyl formate) 

B.P. 180^^ Sap. Eq. 90 = 1.1989 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol (1:6465) and 
formic ac. (1:1005). 

- ETHYL METHYLACETOACETATE C 7 HJL 2 O 3 Beil, m-679 

B.P. 180.8° cor. = 1.0191 = 1.42178 

See 1:1712. Genus 4: Phenols. 

-ETHYL ACETOACETATE CeHioOs Beil, m-632 

B.P. 181° Dt® = 1.025 = 1.41976 

See 1:1710. Genus 4: Phenols. 

1:3452 METHYL PYROMUCATE CeHeOa Beil. XVm-274 

(Methyl furoate) 

B.P. 181.3° Sap. Eq. 126 Df ^ = 1.1786 nf? = 1.4860 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and furoic 
ac. (1:0475). 

1:3457 DIMETHYL MALONATE C 6 H 8 O 4 Beil. 0-572 

(‘‘ Methyl raalonate ”) 

B.P. 181,5° Sap, Eq. 66 1 ) 4 ° = 1.1539 n|? = 1.41398 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and malonic 
ac. (1:0480). 

1:3462 ETHYL ) 8 -METHOXYETHYL CARBONATE C 6 H 12 O 4 Beil. S.N. 199 
B.P. 182.6° (1) Sap. Eq. 148 Df® = 1.0424 (1) = 1.4036 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130), ethylene 
glycol monomethyl ether (1:6405) and CO 2 . [Cf. (1).] 

1:8462 (1) Drake, Carter. J. Am. Chem. Soc. 52, 3722 (1930). 

1:3467 METHYL CYCLOHEXANECARBOXYLATE C 8 H 14 O 2 BeiL IX -8 
(Methyl hexahydrobenzoate) 

B.P. 183° Sap. Eq. 143 £>i® = 0.9054 = 1.45373 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) andcyclo- 
hexanecarboxylic ac. (1:0575). 

- DIETHYL OXALATE C 6 H 10 O 4 Beil. 0-535 

B.P. 186° Sap. Eq. 73 = 1.0785 r& = 1.41043 

See 1:1055. Genus 3: Acids. 
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1:3476 J 2 -AMYL n-BUTYRATE C 9 H 18 O 2 BeU. n-271 

B.P. 186.4° (1) Sap. Eq. 158 Z>1® = 0.8713 (1) n}# = 1.4139 (1) 

M.P. -73.3° (1) 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields n-amyl ale. (1:6205) and w-butyric 
ac. (1:1035). 

1:3476 ( 3 ) Lievons, Bull. sov. chim. Belg. 33, 120-128 (1924). 

1:3481 n-BUTYL n-VALERATE C 9 H 18 O 2 Beil, n-301 

B.P. 186.9° (1) Sap. Eq. 158 Df - 0.8678 (2) nf? = 1.4133 (2) 

M.P. -93.8° (1) Dl^ = 0.8700 (1) nl? = 1.4136 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-biityl ale. (1:6180) and n-valeric 
ac. (1:1060). 

1:3481 (1) Lievens, Btdl. soc. chim. Belg. 33, 126-128 (1924). (2) Schjanberg, Z. pkysik. Chem. 

A-178, 276-277 (1937). 

1:3486 ETHYLENE GLYCOL MONOACETATE C 4 H 8 O 3 BeU. n-141 

(/3-Hydroxyethyl acetate) 

B.P. 187-189° Sap. Eq. 104 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol (1:6465) and 
acetic ac. (1:1010). 

1:3491 n-PROPYL n-CAPROATE C 9 H 18 O 2 Beil, n-333 

B.P. 187.3° <1» Sap. Eq. 1.58 2)^° = 0.86719 (1) nl/e<yei ) = 1.41401 (1) 

M.P. -74.0° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and 
n-caproic ac. (1:1130). 

1:3491 (l) Bilterys, Gisseleire, Bull, soc. chim. Belg. 44, 571 (1935). 

1:3496 ETHYL ENANTHATE CgHi 8 O 2 Beil. 0-340 

(Ethyl n-heptylate) 

B.P. 188.6° {1) Sap. Eq. 1.58 D*® = 0.86856 (1> n}^,(yei) = 1.41537 (1) 

M.P. -66.3° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and enanthic 
ac. (1:1140). 

1:3496 (1) Bilterys, Gisseleire, BuU. soc. chim. Belg. 44, 572 (1935). 


- METHYL ETHYLACETOACETATE 

C 7 H 12 O 3 

Beil, ni-691 

B.P. 189.7° cor. 

D^* = 0.995 


See 1:1718. Genus 4: Phenols. 



1:3501 DHSOBUTYL CARBONATE 

C 9 H 18 OS 

Beil. lii ~6 

B.P. 189.8° cor. ( 1 ) Sap. Eq. 174 

Df = 0.9138 (1) ng* 

= 1.4073 (1) 


® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and car¬ 
bonic ac. 

1:3591 (1) Kogerman, Kranig, Cent. 1937,1, 2408. 
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LIQUID ESTERS 


1:3506-1:3531 


1:3506 n-HEXYL PROPIONATE CgHisOs Beil. S.N. 163 

B,P. 190.0° (1) Sap. Eq. 158 JD^ = 0.86980 (1) (yei.) = 1.41621 (1) 
M.P. -57.5° <1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields //-hexyl ale. (1:6230) and propi¬ 
onic ac. (1:1025). 

1:3506 (1) Bilterys, Gisseleiro, Bull. hoc. chim. Belg. 44, 574-675 (1935). 

1:3511 ETHYLENE GLYCOL DIACETATE C 6 H 10 O 4 Beil, n-143 

B.P. 190.2° (1) Sap. Eq. 73 Df = 1.1040 (1) = 1.4150 (1) 

M.P. -31° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol (1:6465) and 
acetic ac. (1:1010). 

1:3511 ( 1 ) Taylor, liinkcnbaeh, J. Am. Chem. Soc. 48, 1305-1309 (1926). 

1:3516 ISOAMYL ISOVALERATE C 10 H 20 O 2 Beil, n-312 

B.P. 190.4° Sap. Eq. 172 = 0.8583 = 1.41300 

® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:6200) and iso¬ 
valeric ac. (1:1050). 

1:3521 n-HEPTYL ACETATE CsHigOg BeU. 11-134 

B.P. 192..’i°(l) Sap. Eq. 158 D*® = 0.87070 (1) n{j®e(yei) = 1.41653 ( 1 ) 

M.P.--50.2° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-heptyl ale. (1:6240) and acetic 
ac. (1:1010). 

1:3521 (l) Bilterys, Gissclcirc, Bull. soc. chim. Belg. 44, 576-577 (1935). 

1:3526 CYCLOHEXYL PROPIONATE C 9 H 16 O 2 Beil.VIi-( 6 ) 

B.P. 193?8o Sap. Eq. 156 DS = 0.9718 

(g Saponification: Hydrolysis with alk. (T 1.51) yields cyclohexanol (1:6415) and 
propionic ac. (1:1025). 

- DIMETHYL FUMARATE C«H 804 BeU. n-741 

B.P. 193.3° Sap. Eq. 72 

See 1:2415. Genus 5: Esters. M.P. 101.7°. 

1:3531 DHSOPROPYL OXALATE CgHi 404 BeB. n-539 

B.P. 193-194° ( 1 ) Sap. Eq. 87 = 1.0097 U) n|? = 1.4100 (1) 

D|® = 0.90635 (1) nf>® = 1.4072 (1) 
C in ale. stood overnight at 0° with 1 mole cone. aq. NH 4 OH yields isopropyl oxamate, 
cryst. from MeOH or EtOH, ra.p. 86-87° (IJ. 

® Saponification: Hydrolysis with alk. (T 1.61) yields isopropyl ale. (1:6135) and oxalic 
ac. (1:0445). 

1:3631 (1) Sah, Chien, /. Am. Chem. Soc. 63, 3902 (1931). 
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1:3536 ETHYL /3-ETHOX7ETHYL CARBONATE C 7 H 14 O 4 Beil. S.N. 199 
B.P. 194.5“ (1) Sap. Eq. 162 1^® = 1.0115 (1) = 1.5064 (1) 

(gi Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130), ethylene 
glycol monoethyl ether (1:6410), and CO 2 . [Cf. (1).] 

1:8536 (1) Drake, Carter, J. Am. Chem. Soc, 52, 3722 (1930). 

1:3541 sec-OCTYL ACETATE C 10 H 20 O 2 Beil. H-134 

(n-Hexyl-methyl-carbinyl acetate) 

B.P. 194.5° Sap. Eq. 172 Oi® = 0.8606 ng* = 1.4141 

@ Saponification: Hydrolysis with alk. (T 1.51) yields octanol-2 (1:6245) and acetic ac. 

( 1 : 1010 ). 

1:3546 METHYL n-CAPRYLATE C 9 H 18 O 2 Befi. 0-348 

B.P. 194.6° {1) Sap. Eq. 158 £% = 0.8942 = 1.4069 (2) 

P.P. -41° 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and n-cap- 
rylic ac. (1:1145). 

1:3546 (1) Kohlrauseh, Koppl, Pongratz, Z. physik. Chem. B-32, 372 (1933). (2) Wyman, 

Barkenbus, Ind. Eiig. Chem., Anal. Ed. 12, 658-661 (1940). 

1:3551 a-TETRAHYDROFURFURYL ACETATE C 7 H 12 O 3 Beil. S.N. 3380 
B.P. 195° (1) Sap. Eq. 144 = 1.061 (1) nf>® == 1.4350 (2) 

Misc. with aq. DJ® = 1.0624 (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields tetrahydrofurfuryl ale. (1:6445) 
and acetic ac. (1:1010). 

1:3551 (1) Zanetti, J. Am. Chem. Soc. 50, 1821-1822 (1928). (2) Burdick, Adkins, /. Am. 
Chem. Soc. 56, 441 (1934). 

1:3556 DIMETHYL SUCCINATE C 6 H 10 O 4 BeU. n-609 

B.P. 196.0° (1) Sap. Eq. 73 = 1.1192 (2) nf? = 1.41965 <2» 

M.P. 18.2° (1) 

(@ Saponification: Hydrolysis with alk. (Tl.51) yields methyl ale. (1:6120} and succinic 
ac. (1:0630). 

1 :SU« (1) Viseur, BvU. soc. chim. Bdg. SS, 428 (1926). {2} Vogel, /. Chem. Soc. 1M4,338. 

1:3561 METHYL LEVULINATE CiHioO, BeO. m-675 

B.P. 196.0° (1) Sap. Eq. 130 - 1.04945 (1) ng* = 1.42333 (1) 

® Methyl levulinate sexnicarbazone: m.p. 142-143'^ (2). 

® Methyl levulinate phenylhydrazone: m.p. 94-96*’ (2). 

® Methyl levulinate 2,4-dinitrophenyIhydrazoiie: YO cryst. from dioxane + ale. or 
from CHCla; m.p. 141.5-142.5^ cor. (3) (4) [cf. T 1.14]. 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and levulinic 
ac. (1:0405). 

1:3561. {!) Cox, Dodds, J. Am. Chem. Soc. 55,3393 (1933). (2) Sah, Ma, J. Am. Chem. Soc. 53, 
4882-4883 (1930). (3) Strain, J. Am. Chem. Soc. 57, 760 (1936). (4) Cowley. Schuette, 
J. Am. Chem. Soc. 55, 3454 (1933). 
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LIQUID ESTEES 


1:3566-1:3591 


1:3566 ETHYL CYCLOHEXANECARBOXYLATB CnHieOa BeiL K-S 

(Ethyl hexahydrobenzoate) 

B.P. 196° Sap. Eq. 156 Dl® = 0.9673 nj? = 1.45012 

(g Saponification: Hydrolysis with alk. (T 1.61) yields ethyl ale. (1:6130) and cyclo- 
hexanecarboxylic ao. (1:0675). 

1:3571 PHENYL ACETATE C 8 H 8 O 2 BeU. VI-15t5 

B.P. 196.7° Sap. Eq. 136 D\I = 1.0809 nf? = 1.503 

® Saponification: Hydrolysis with alk. (T 1.51) yields phenol (1:1420) and acetic ac. 

( 1 : 1010 ). 


- ETHYL PYROMUCATE 


C 7 H 8 O 3 

BeiL XVIII-275 

B.P. 197° Sap. Eq. 140 




See 1:2082. Genus 5: Esters. 

M.p. 34°. 


- ETHYL ETHYLACETOACETATE 

C 8 H 14 O 3 

Beil, m-691 

B.P. 198° 


= 0.9856 = 1.42256 

See 1:1723, Genus 4: Phenols. 




1:3576 n-OCTYL FORMATE 


C 9 H 18 O 2 

Beil, n-22 

B.P. 198.8° (1) Sap. Eq. 158 

M.P. -39.1° (1) 


= 0.87435(1) n|i®e(yei., 

= 1.42082 (1) 


® Saponification: Hydrolysis with alk. (T 1.51) yields n-octyl ale. (1:6255) and formic 
kc. (1:1005). 

1:3576 (l) Bilterys, Gisseleire, Bull. soc. chim. Bdg. 44, 578-579 (1935). 


1:3581 DIETHYL MALONATE C7H12O4 Beil. 0-573 

B.P. 199.3° (1) Sap. Eq. 80 = 1.05513 (1) ng* = 1.41618 

M.P. -51.5° (1) 

® Saponification: Hydrolysis with alk, (T 1.51) yields ethyl ale. (1:5130) and malonic ac. 
(1:0480). 

1:8581 (1) Timmermans, Delcourt, J. chim. phya. 81, 112-113 (1934). 

lr3586 METHYL BENZOATE C 8 H 8 O 2 Befi. lX-109 

B.P. 199,6^ Sap. Eq. 136 Dl^ « 1.0937 = 1.5164 

M.P. -^12.5° 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and benzoic 
ac. (1:0715). 

1:3591 DIMETHYL MESACONATE C7H10O4 Beil. H-765 

B.P. 203.0° (1) Sap. Eq. 79 =* 1.0914 (1) * 1.45119 (1) 

C in ale. treated with hydrazine hydrate yields mesaconic dihydrazide, cryst. from dil. 
ale.) m.p. 215° dec. (2). 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and mesa- 
conic ac. (1:0548). 

1:8561 (1) van de Straete, BvU. soc. chim. Selg. 44, 318-319 (1935). (2) Freri, Gazz. chim, UaU 
66, 26 (1936). 
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1:3596 BENZYL PORMATE CsHA BeiL VI-435 

B.P. 303” Sap. Eq. 136 ® = 1.083 /Jd * = 1.51537 

® Saponification: Hydrolysis with alk. (T 1.51) yields benzyl ale. (1:6480) and formic 
ac. (1:1005). 

1:3601 CYCLOHEXYL ISOBUTYRATE CioHi 802 Beil.VIi-( 6 ) 

B.P. 204?5o Sap. Eq. 170 ©2 = 0.9489 

® Saponification: Hydrolysis with alk. (T 1.51) yields cyclohexanol (1:6415) andisobu- 
tyric ac. (1:1030). 

1:3606 DIMETHYL MALEATE C«H 804 BeiL H-751 

B.P. 204.4° (1) Sap. Eq. 73 DJ® = 1.14513 <1) nf,* ® = 1.44156 

M.P. +7.6° (1) 

[For m.p. + compn. data on system: C -f dimethyl fumarate (1:2415) see (2).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and maleic 
ac. (1:0470). 

1:3606 (l) Viscur, BulL soc. chim. Belg. 35, 428 (1920). (2) Ilcf. 1, page 431. 

1:3611 a-TETRAHYDROFURFURYL PROPIONATE CgHuOa Beil. S.N. 2380 
B.P. 204-207° (1) Sap. Eq. 158 - 1.044 (1> 

® Saponification: Hydrolysis with alk. (T 1.51) yields tetrahydrofurfuryl ale. (1:6445) 
and propionic ac. (1:1025). 

1:3611 (1) Zanetti, J. Am. Chem. Soc. 50, 1822 (1928). 

1:3616 ETHYL LEVULINATE C 7 H 12 O 3 Beil, m-675 

B.P. 205.8° (1) Sap. Eq. 144 dJ® = 1.01114 (1) n?? = 1.42288 (1) 

® Ethyl levnlinate semicarbazone: m.p. 147-148° (2). 

® Ethyl levnlinate phenylhydrazone: m.p. 103-104° (2). 

® Ethyl levnlinate 2,4-dinitrophenylhydrazone: OY cryst. from dioxane -f EtOH; 
m.p. 101-102° (3) <4). [Cf. T 1.14.] 

® Saponification: Hydroly.sis with alk. (T 1.51) yields ethyl ale. (1:6130) and levulinic 
ac. (1:0405). 

1:3616 (1) Cox. Dodds, J. Am. Chem. Soc. 65, 3393 (1933). (2) Sah, Ma, J. Am. Chem. Soc. 52, 
4882-4883 (1930). (3) Strain, ,7. Am. Chem. Soc. 67, 760 (1935). (4) Cowley, Schuette, 


J. Am. Chem. Soc. 55, 3464 (1933). 




- ETHYL ALLYLACETOACETATE 


CiJImO, 

BeU. m-738 

B.P. 206° si. dec. 

(211-212°) si. dec. 

See 1:1738 Genus 4: Phenols. 


= 0.9898 

nL^® = 1.43875 

1:3621 n-AMYL n-VAL£RAT£ 


C 10 H 20 O 2 

BeU. n-301 

B.P. 207.4° (1) Sap. Eq, 172 

1)2 

° 0.8825 (1) 

ni,® = 1.4181 <1> 


® Saponification: Hydrolysis with alk. (T 1.51) yields n-amyl ale. (1:6205) and n-valeric 
ac. (1:1060). 

1:3621 (1) Lievens, BuU. soc. chim. Belg. 33, 126-128 (1924). 
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LIQUID ESTERS 


l:3e3&-l:3651 


1:3626 DI-n-BUTYL CARBONATE CoHisOj BeH. in-6 

B.P. 207,6° cor. (1) Sap. Eq. 174 = 0.9238 (1) nf? = 1.4117 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields »-butyl ale. (1:6180) and CX)j. 
1:3626 (1) Kogemian, Krauig, Cent. 1927,1, 2408. 

1:3631 n-BUTYL n-CAPROATE C 10 H 20 O 2 BeU. 0-323 

B.P. 207.7° (1) Sap. Eq. 172 D*® = 0.86530 (1) n{i®e(yei) = 1.41877 (1) 

M.P. -63.1° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-hutyl ale. (1:6180) and n-caproic 
ac. (1:1130). 

1:3031 (l) Bilterys, Gisseloiro, Bull. soc. chim, Bclg. 44, 571 (1935). 


1:3636 n-HEXYL n-BUTYRATE C]oH 2 o 02 Beil, n-273 

B.P. 207.9° (1) Sap. Eq. 172 D*® = 0.86519 ( 1 ) n{fe(ye») = 1.41876 ( 1 ) 

M.P. -78.0° (1) 

® Saponification: Hydrolysis with alk. (Tl..')l)yiDldsn-hexylalc. (1:6230) andn-bufyrio 
ac. (1:1035). 

1:3636 (1) Bilterys. Gisseloire, BuU. soc. chim. Belg. 44, 574-575 (1935). 

1:3641 DIMETHYL ITACONATE C 7 H 10 O 4 BeU. U.762 

B.P. 208° Sap. Eq. 79 Di® = 1.12410 nf? = 1.44413 

M.P. 38° 

C in ale. treated with hydrazine hydrate (50%) yields itaconic dihydrazide, cryst. from 
ale. m.p. 150° (1). 

® Saponification: Hydrolysis with alk. (T L51) yields methyl ale. (1:6120) and itaconic 
ac. (1:0515). [Note: ale. alk. isomerizes C to dimethyl citraconate (1:3686).] 

1:3641 (1) Freri, Gazz. chim. ital. 66, 25 (J936). 

1:3646 o-TOLYL ACETATE C 9 H 10 O 2 Beil. VI-365 

(“ o-Cresyl ” acetate) 

B.P. 208° Sap. Eq. 150 

® Saponification: Hydrolysis with alk. (T 1.51) yields o-cresol (1:1400) and acetic ac. 
( 1 : 1010 ). 

1:3651 n-PROPYL n-ENANTHATE C 10 H 20 O 2 Beil, n-340 

(n-Propyl »-heptylate) 

B.P. 208.0° (1) Sap. Eq. 172 = 0.86566 (1) nk®. o-ei) = 1.41894 (1) 

M.P. -64.8° (1) Di® = 0.8682 (2) n{>® = 1.41835 (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and enan- 
thic (n-heptylic) ac. (1:1140). 

1:3661 (1) Bilterys, Gisseleiro, Bull. soc. chim. 44, 572-573 (1935). (2) Lumsden, J. Chem. Soc. 
87, 93 (1905). 
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1:3656 ETHYL n-CAPRYLATE C 10 H 20 O 2 BeU. 0-348 

B.P. aOB-A" (1) Sap. Eq. 172 = 0.8667 (2) (1) = 1.41775 (2) 

M.P. -43.1° (1) = 0.8624 (2) = 1.41576 (2) 

(© Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and n-caprylic 
ac. (1:1145). 

1:3656 (l) Deffet, Bull. aoc. chim. Belg. 40, 390, 393 (1931). (2) Kao, Ma, Science Repts. Natl, 

Tsing Hua Univ., Scr. A-1, 181-183 (1932). 


1:3661 ISOBUTYL ENANTHATE CnH2202 Beil. Hi-(145) 

(Isobutyl n-heptylate) 

B.P. 309*^ Sap. Eq. 186 = 0.8593 

(© Saponification: Hydrolysis with alk. (T 1.51) 3 delds isobutyl ale. (1:6165) and enan- 
thic ac. (1:1140). 


1:3666 ISOPROPYL LEVULINATE CrHhOs Beil. S.N. 381 

B.P. 209.3° (1> Sap. Eq. 158 = 0.98724 (1) n|? =,1.42088 (1) 

® Isopropyl levulinate semicarbazone: m.p. 141-142° (2). 

® Isopropyl levulinate phenylhydrazone: m.p. 108-109° (2). 

® Isopropyl levulinate 2,4-dinitrophenylhydrazone: m.p. 90.9° (3); OY cryst. from 
isopropyl ale., m.p. 88-89° cor. (4). [Cf. T 1.14.] 

® Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and levu- 
linic ac. (1:0405). 

1:3666 (1) Cox, Dodds, J. Am. Chem. Soc. 65, 3393 (1933). (2) Sah, Ma, J. Am. Chem. Soc. 52, 

4882-488,3 (1930). (3) Clowley, Schuettc, J. Am. Chem. Soc. 56, 3464 (1933). (4) Strain, 

J. Am. Chem. Soc. 67, 760 (1935). 


1:3671 TRIMETHYLENE GLYCOL DIACETATE C7H12O4 Befi. n^l43 

(1,3-Diacetoxy propane) 

B.P. 210° Sap. Eq. 80 = 1.070 

® Saponification: Hydrolysis with alk. (T 1.51) yields trimethylene glycol (1:6490) 
and acetic ac. (1:1010). 


1:3676 n-OCTYL ACETATE C 10 H 20 O 2 Beil. 0-134 

B.P. 210° Sap. Eq. 172 Dg = 0.8847 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-octyl ale. (1:6255) and acetic 
ac. (1:1010). 

1:3681 n-HEPTYL PROPIONATE C 10 H 20 O 2 Beil. 0-241 

B.P. 210.0° (1) Sap. Eq. 172 = 0.86786 <1) nMe (yei.) = 1.42605 <1) 

M.P. -50.9° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-heptyl ale. (1:6240) and propi¬ 
onic ac. (1:1025). 

1:^3681 (1) Bilterys, Gisseleire, BuU. eoc. chim. Belg. 44, 576-677 (1936). 
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LIQUID ESTERS 


1:3686-1:3716 


1:3686 DIMETHYL CITRACONATE C 7 H 10 O 4 Beil, n-770 

B,P. 810.6° (1) Sap. Eq. 70 1^“ = 1.11531 (1) nf? = 1.44856 (1) 

C in abs. ale. treated with hydrazine hydrate yields citraconic dihydrazide, cryst. from 
aq., m.p. 177° (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and citra- 
eonic ae. (1:0435). 

1:3686 (1) van de Stracte, Bull. soc. chim. Belg. 44, 316 (1935). (2) Freri, Oazz. chim. ital, 66, 

26-27 (1936). 

1:3691 ETHYLENE GLYCOL DIPROPIONATE C 8 H 14 O 4 BeU. n-343 

B.P. 811° Sap, Eq. 87 Djf = 1.0544 

® Saponification: Hydrolysis with alk. (T 1.61) yields ethylene glycol (1:6465) and 
propionic ac. (1:1025). 

1:3696 PHENYL PROPIONATE 0^111(02 Beil. VI-154 

B.P. 811° Sap. Eq. 150 Dit = 1.0467 

M.P. +30° 

® Saponification: Hydrolysis with aik. (T 1.51) yields phenol (1:1420) and propionic 
ac. (1:1025). 

1:3701 n-PROPYL PYROMUCATE CgHioOs BeU.XVm-275 

B.P. 811° Sap. Eq. 154 ® = 1.0745 n|>® ® = 1.4737 

® Saponification: Hydrolysis with alk. (T 1.61) yields n-propyl ale. (1:6150) and furoic 
ac. (1:0475). 

1:3706 m-TOLYL ACETATE CaHioOj Beil. VI-379 

(" m-Cresyl ” acetate) 

B.P. 818° Sap. Eq. 150 D® = 1.043 (1) = 1.4978 (1) 

M.P. 18° 

® Saponification: Hydrolysis with alk. (T 1.51) 3 neld 8 m-cresol (1:1730) and acetic ac. 
( 1 : 1010 ). 

1:S7M (1) Ono, Imoto, Bull. Chem. Soc. Japan 11, 129-130 (1936). 

1:3711 CYCLOHKYL n-BUTYRATE CioHigO, Beil.VIi-(6) 

BJ>. 818?6o Sap. Eq. 170 Dj =» 0.9573 

® Saponification: Hydrolysis with alk. (T 1.61) yields cyclohexanol (1:6415) and n-buty- 
ric ac. (1:1035). 

1:3716 ^TOLYL ACETATE C 9 H 10 O 2 BeiL VI-397 

(** 2 >*Cresyl acetate) 

B.P. 818.6° Sap. Eq. 150 D** = 1.0499 = 1.4991 

® Saponification: Hydrolysis with alk. (T 1.61) yields p-cresol (1:1410) and acetic ac. 
( 1 : 1010 ). 
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1:3781 ETHn. BENZOATE CgHiA BeiL IX-110 

B.P. 813.8° Sap. Eq. 150 ©i® = 1.0509 = 1.506 

M.P. -34.8° Oi® = 1.0488 

Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and benzoic 
ac. (1:0715). 

1:3786 DI-n-PROPYL OXALATE C 8 H 14 O 4 Beil. 0-539 

B. P. 813.9° (1) Sap. Eq. 87 = 1.0169 (2) ng! = 1.4168 ( 2 ) 

M.P. -51.7° (1) 2^® = 1.0180 ( 2 ) n|>® = 1.4143 (2) 

C in ale. stood overnight at 0 ° with 1 mole cone. aq. NH 4 OH yields w-propyl oxamate, 
cryst. from MeOH or EtOH, m.p. 90-92° (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and oxalic 
ac. (1:0445). 

1:3726 ( 1 ) Tininicrmans, Btdl. soc. chim. Belg. 36,506 (1927). (2) Sah, Chien, •/. Am, Chem. Soc, 
53, 3902 (1931). 

1:3731 DIMETHYL GLUTARATE C 7 H 12 O 4 Beil, n-633 

B.P. 314°/751 mm. Sap. Eq. 80 = 1.0874 (1) n?? = 1.48415 (1) 

M.P. -37.4° 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and glutarie 
ac. (1:0440). 

1:3731 (1) Vogel, J. Chem. Soc. 1934, 338. 

1:3736 METHYL PELARGONATE C 10 H 20 O 2 BeiL n-363 

B.P. 314° Sap. Eq. 173 Og = 1.0384 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and pelar- 
gonic ac. (1:0560). 

- ETHYL ACETOPYRUVATE C 7 H 10 O 4 

B.P. 813-815° = 1.1851 

See 1:1742. Genus 4: Phenols. 

1:3741 2,6-DIMETHYLPHENYL ACETATE C 10 H 12 O 2 

(vic-m-Xylenyl acetate) 

B.P. 214-216° (1) Sap. Eq. 164 
® Saponification: Hydrolysis with alk. (T 1.51) yields 2,6-dimethylphenol (1:1425) 
and acetic ac. ( 1 : 1010 ). 

1:3741 (1) von Auwers, Mauss, Ann. 466, 266 (1928). 

1:3746 METHYL o-TOLUATE C 9 H 10 O 2 BeU. IX-463 

BJ». 815° (1) Sap. Eq. 150 D*® =• 1.073 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and o-toluic 
ac. (1:0690). 

1:3746 (1} Kohlrausch, Pongratz, Monatah. 63, 443 (1934). 


Beil, in-747 
niJ = 1.4757 

Beil. SJN. 589 
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LIQUID ESTERS 


1:3751-1:3776 


1:3751 BENZYL ACETATE C 9 H 1 A Beil. VI-435 

B.P. 817.0° (1) Sap. Eq. 150 Df = 1.055 (1) /if? = 1.5800 (1) 

For reactn. with 6 N aq. ale. NH 3 see (2). 

(g) Saponification: Hydrolysis with alk. 3 rields benzyl ale. (1:6480) and acetic ac. 
( 1 : 1010 ). 

1:3751 ( 1 ) Gardner, Brewer, Ind. Eng. Chem. 29, 179 (1937). (2) French, Wrightsman, J, Am. 

Chem. Soc. 60, 51 (1938). 

1:3756 DIETHYL SUCCINATE C 8 H 14 O 4 Beil, n-609 

B.P. 217.7° Sap. Eq. 87 i)|° = 1.0398 (1) nf? = 1.41975 (1> 

M.P. -21° 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and succinic 
ae. (1:0530). 

1 ;3756 (1) Vogel, J. Chem. Soc. 1934, 339. 

1:3761 DIETHYL FUMARATE C 8 Hi 204 Beil. 0-742 

B.P. 218.4° (1) Sap. Eq. 86 DJ® = 1.05721 (1) ^ = 1.44103 

M.P. -h 0.2 (1) 

[For prepn. in 80% yield from fumaric ac. -f ethyl ale. see (2).] [For m.p. ■+- qompn. 
data on system: C -j- diethyl maleate (1:3791) see (3).] 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and fumaric 
ac. (1:0895). 

1:3761 ( 1 ) Viscur, Bull. .soc. chim. Belg. 35, 429 (1926). (2) Corson, Adams, Scott, Organic 

Syntheses, 16, 48 52 (1930). (3) Ref. 1, page 432. 

1:3766 ISOPROPYL BENZOATE C 10 H 12 O 2 Beil. IX-112 

B.P. 818.5° Sap. Eq. 164 = 1.0108 (1) nf? = 1.4890 <1) 

(g Saponification: Hydrolysis with alk. (T 1.51) yields isopropyl ale. (1:6135) and ben¬ 
zoic ac. (1:0715). 

1:3766 (1) Dorris, Sowa, Nieuwland, J. Am. Chem. Soc. 56, 2690 (1934). 

1:3771 METHYL PHEITYLACETATE C 9 H 10 O 2 Beil. IX-434 

B.P. 880° Sap. Eq. 150 DJI = 1.0633 n}? = 1.5091 

<g) Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and phenyl- 
acetic ac. (1:0665). 

1:3776 1-LINALYL ACETATE C 12 H 20 O 2 Beil, n-141 

B.P. 880° Sap. Eq. 196 D*® = 0.8951 = 1.4460 

= 0.8997 nf? - 1.4509 

® Saponification: Hydrolysis with alk. (T 1.51) yields linalool (1:6260) and acetic ac. 

( 1 : 1010 ). 
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GENUS 5, DIV. B 
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1:3781 METHYL m-TOLUATE C 9 H 10 O 2 Beil. lX-475 

BJ>, 321° Sap. Eq. 150 2)*® = 1.066 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and m-toluic 
ac. (1:0705). 

1:3786 n-PROPYL LEVULINATE CgHuOs Beil, m-675 

B.P. 831.2° (1) Sap. Eq. 158 = 0.98955 (1) = 1.42576 (1) 

® n-Propyl levulinate semicarbazone: m.p. 129-130° (2). 

® n-Propyl levulinate phenylhydrazone: m.p. 88-90° (2). 

® n-Propyl levulinate 2,4-(iinitrophenylhydrazone: OY cryst. from n-PrOH, m.p. 

67-68° cor. (3); cryst. from ale., m.p. 63® (4>. [Cf. T 1.14.] 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and levu- 
linic ac. (1:0405). 

1:3786 (1) Cox, Dodds, J. Am. Chem. Soc. 55, 3393 (1933). (2) Sah, Ma, J. Am. Chem. Sac. 52, 
4882-4883 (1930). (3) Strain, J. Am. Chem. Soc. 57. 760 (1935). (4) Cowley, Schuette, 

J. Am. Chem. Soc. 55, 3464 (1933). 

- IMIKTHYL ^-TOLUATE C 9 H 10 O 2 Beil. lX-484 

B.P. 222.5^ Sap. Eq. 150 

See 1:2071. Genus 5: Esters. M.P. 33®. 

1:3791 DIETHYL MALEATE C 8 H 12 O 4 Beil. H-751 

B.P. 388.7° ( 1 ) Sap. Eq. 86 2)1® = 1.07279 ( 1 ) n}?® - 1.44075 

M.P. -17° (1) 

[For m.p. 4- corapn. data on system: C -f diethyl fumarate (1:3761) see (2).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and maleic ac. 
(1:0470). 

1:3761 (1) Yiseur, Bull. aoc. chim. Belg. 35. 429 (1926). (2) Ref. 1, page 432. 

1:3796 DIETHYL TARTRONATE C 7 H 12 O 6 Beil, m-416 

B.P. 222-225° dec. Sap. Eq. 88 D*® = 1,152 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and tartronic 
ac. (1:0510). 

- METHYL SALICYLATE CsHsOs BeiLX-70 

B.P. 334° Sap. Eq. 153 « 1.184 nf? « 1.5369 

See 1:1750. Genus 4: Phenols. 

1:3801 2, 6 -DIMETHYLPHENYL ACETATE C 10 H 12 O 2 Beil. VI-495 

(p-Xylenyl acetate) 

B.P. 334® at 741 mm. ( 1 ) Sap. Eq. 164 D^® = 1.0364 

(337® at 768 mm.) 

® Saponification: Hydrolysis with alk. (T 1.51) yields 2,5-dimethylphenol (1:1473) 
and acetic ac. ( 1 : 1010 ). 

1:8861 (1) von Auwers, Bundesmann, Wieners, Ann. 447, 179 (1926). 
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LIQUID ESTERS 


1:3806-1:3832 


1:3806 ETHYL ^n-BTJTOXYETHYL CARBONATE C 9 H 18 O 4 BeB. S.N. 199 
B.P, 224° (I) Sap. Eq. 190 = 0.9756 (1) nf? = 1.4143 ( 1 ) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130), ethylene 
glycol mono-n-butyl ether (1:6430), and CO 2 . [Cf. {!).] 

1:3806 (1) Drake, Carter, J. Am. Chem. Soc. 63, 3722 (1930). 

1:3813 sec-BUTYL LEVULINATE C 9 H 16 O 3 Befi. S.N. 381 

B.P. 33*5.8° (1) Sap. Eq. 173 = 0.96698 (1) n?? = 1.43499 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields sec-butyl ale. (1:6155) and levu- 
linie ac. (1:0405). 

1:3813 (1) Cox, Dodds, J. Am. Chem. Soc. 66, 3393 (1933). 


1:3817 n-HEPTYX n-BUTYRATE CnH 2202 Beil. 11-373 

B.P. 226.9° (1) Sap. Eq. 186 = 0.86371 {!) nk®e(yei) = 1.42279 (1) 

M.P. -57.5° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-heptyl ale. (1:6240) and n-buty- 
ric ac. (1:1035). 

1:3817 (1) Bilterys, Gisselcirc, Bull. soc. chim. Belg. 44, 576-577 (1935). 


1:3833 2,4.DIMETHYLPHEim- ACETATE C 10 H 12 O 2 Beil. Vl-487 

(wns 2 /m.-m-Xylenyl acetate) 

B.P. 226° cor. Sap. Eq. 164 Di® ® = 1.0298 ( 1 ) n},® = 1.4990 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields 2,4-dimethylphenol (1:1740) 
and acetic ac. ( 1 : 1010 ). 

1:8882 (1) Palfray, Duboc, Compl. rend. 185, 1479-1481 (1927). 


1:3827 METHYL n-CAPRATE CnH 2202 Befi. n-356 

B.P. 336“ (1) Sap. Eq. 186 nj? - 1.4161 (2) 

[For sepn. by fractnl. distn. from mixts. with methyl myristate (1:2013) -f methyl 
palmitate (1:2055) -f methyl stearate (1:2095) see (2).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and n-capric 
ac. (1:0585). 

1:3827 (1) Kohlrausch, Koppl, Pon«ratz, Z. physik. Chem. B-22, 372 (1933). (2) Wyman, Bar- 
kenbus, Ind. Eng. Chem., Anal. Ed. 12, 658-661 (1940). 


1:3833 d-BORNYL ACETATE C 12 H 20 O 2 Beil. VI-78 

B.P, 336“ Sap. Eq. 196 « 0.991 nf? ® « 1.4633 

M.P. 39® (supercooled) (supercooled) 

® Saponification: Hydrolysis with alk. (T 1.51) yields d-borneol (1:5990) and acetic ac. 

( 1 : 1010 ). 
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GENUS 5, DIV. B 
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1:3837 n-AMYL n-CAPROATE C 11 H 22 O 2 Beil. 0-323 

B.P. 226.2® {1> Sap. Eq. 186 = 0.86349 (1) nk^e(yei) = 1.42280 (1) 

M.P. -50.0° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-amyl ale. (1:6205) and n-caproic 
ac. (1:1130). 

1:3837 (1) Bilterys, Gisselcirc, Bull. soc. chim. Belg. 44, 571 (1935). 

1:3842 n-BUTYL n-ENANTHATE C 11 H 22 O 2 Beil, n-340 

(n-Butyl w-heptylate) 

B.P. 226.2° (1) Sap. Eq. 186 ^ 0.86382 (1) nli®e(yei.) = 1.42280 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-butyl ale. (1:6180) andenanthie 
ae. (1:1140). 

1:3842 (1) Bilterys, Gisseleirc, Bull. soc. chim. Belg. 44, 572 (1935). 

1:3847 n-HEXYL n-VALERATE C 11 H 22 O 2 Beil. n-30l 

B.P. 226.3° (1) Sap. Eq. 186 = 0.86345 ( 1 > nlfe(yeu = 1.42286 (1) 

M.P. -63.1° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-hexyl ale. (1:6230) and n-valerie 
ac. (1:1060). 

] :3847 (1) Bilterys, Gisseleire, BuU. soc. chim. Belg. 44, 574-575 (1935). 

1:3852 n-PROPYL n-CAPRYLATE C 11 H 22 O 2 Beil, n-348 

B.P. 226.4° (1) Sap. Eq. 186 = 0.86591 (1) njfeqei.) = 1.42351 (1) 

M.P. -46.2° <1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-propyl ale. (1:6150) and 
n-caprylic ac. (1:1145). 

1:3852 ( 1 ) Bilterys, Gisseleire, Bull. soc. chim. Bdg. 44, 573 (1935). 

1:3857 METHYL /5-(a-FURYL)ACRYLATE CsHsOs Befi. XVin.301 

B.P. 227° Sap. Eq. 152 

M.P. 27° 

C htd. in s.t. at 100 ° with cone. aq. NH 4 OH readily yields / 8 -(«-furyl)acrylamide, cryst. 
from hot aq., m.p. 168-169° (1). 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and 
(a-furyl) acrylic ac. (1:0760). 

1:3857 (1) Gibson, Kahnwciler, Am. Chem. J. 12, 315 (1890). 

1:3862 ETHYL o-TOLUATE C 10 H 12 O 2 Beil. IX-463 

B,P. 827° Sap. Eq. 164 * - 1.0325 ® = 1.507 

® Saponification: Hydrolyais with alk. (T 1.51) yields ethyl ale. (1:6130) and o-toluic 
ac. (1:0690). 
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LIQUID ESTERS 


1:3867-1:3897 


1:3867 ETHYL PELARGONATE CuHisOs BeU. n-363 

B.P. 227.0° (1) Sap. Eq. 186 = 0.8667 (2) (1) n|? = 1.42200 (2) 

M.P. -36.7° (1) iOi® = 0.8616 (2» nf? = 1,42001 (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and pelargonic 
ac. (1:0560). 

1;3867 (1) Deffet, Bull soc, chim. Belg. 40, 390, 393 (1931). (2) Kao, Ma, Saience Repts, NaU, 

Taing Hua Vniv., Ser. A-1, 181-183 (1932). 

1:3872 ETHYL PHENYLACETATE C 10 H 12 O 2 Beil. IX-434 

B.P. 227.5° Sap. Eq. 164 = 1.0333 nj?® = 1.49921 

[For prepn. in 83-87% yield from ethyl ale. -f benzyl cyanide see (1).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and phenylace- 
tie ac. (1:0665). 

1:3872 (1) Adams, Thai, Organic SyniheaeSt CoU. Vol I, 265-268 (1932). 

1:3877 n-OCTYL PROPIONATE C 11 H 22 O 2 Beil, n-241 

B.P. 227.9° (1) Sap. Eq. 186 = 0.86633 <1) n}4(yeu = 1.42186 <1> 

M.P. -41.6° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-octyl ale. (1:6255) and propi¬ 
onic ac. (1:1025). 

1:3877 (l) Bilterys, Cissclcirc, Bull aoc. chim. Belg. 44, 578-579 (1935). 

1:3885 DIETHYL ITACONATE C 9 Hi 404 Beil. H-762 

B.P. 228° Sap. Eq. 93 Z>f = 1.0467 (1) nf? = 1.4377 {!) 

® Saponification: Hydrolysis with alk. (T 1.61) yields ethyl ale. (1:6130) and itaconio ac. 
(1:0515) (1). [Note: ale. alk. isomerizes C to diethyl citraconate.] 

1:3886 (1) Coulson, Kon. J. Chem. Soc. 1932, 2571. 


1:3892 DIETHYL MESACONATE C 9 H 14 O 4 Beil, n-766 

B.P. 229° Sap. Eq. 93 = 1.0463 (1) ng* = 1.4488 {1> 

® Saponification: Hydrolysis with alk. (T1.61) yields ethyl ale. (1:6130) and mesaconic 
ac. (1:0548). [Cf. (1).] 

1:3892 ( 1 ) Coulson, Kon, J. Chem. Soc. 1932, 2571. 

1:3897 DHSOBUTYL OXALATE CioHig 04 Beil. 0-^40 

B.P. 229° Sap. Eq. 101 I^® = 0.97373 (1) nf,® = 1.4180 (1) 

= 0.97646 (1) ng® = 1.4160 (1) 

® Isobutyl oxamate: from C in cold abs. ale. on treatment with 1 mole cone. aq. NH 4 OH 
and stdg. overnight; cryst. from MeOH or EtOH, m.p. 76-76° ( 1 ). 

® Saponification: Hydrolysis with alk. (T 1.61) yields isobutyl ale. (1:6165) and oxalic 
ac. (1:0446). 

1:3897 (1) Sah, Chien, J. Am. Chem. Soc. 63, 3902 (1931). 



1:3903-1:3933 

GENUS 

6, DIV. 

B 
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1:3903 ALLYL 

BENZOATE 


C 10 H 10 O 2 

BeU. lX-114 

B.P. 330° 

Sap. Eq. 162 

i/l5 - 

1.0578 



® Saponification: Hydrolysis with alk. (T 1.51) yields allyl ale. (1:6145) and benzoic ac. 
(1:0715). 

1:3907 ISOBUTYL LEVULINATE C 9 H 16 O 3 Beil. S.N. 281 

B.P. 330.9° (1) Sap. Eq. 173 1^® = 0.96770 (1) = 1.43677 ( 1 ) 

® Isobutyl levulinate semicarbazone: m.p. 112-113° (2). 

® Isobutyl levulinate phenylhydrazone; m.p. 84-86° (2). 

® Isobutyl levulinate 2,4-dinitrophenylhydTazone: m.p. 55.6° (3). 

® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and levulinic 
ac. (1:0405). 

1:8907 (1) Cox, Dodds, J. Am, Chem. Soc. 55, 3393 (1933). (2) Sah, Ma, J. Am. Chem. Soc. 58 , 

4882-4883 (1930). (3) Cowley, Sehuette. J. Am. Chem. Soc. 55, 3464 (1933). 

1:3912 DIETHYL CITRACONATE C 9 H 14 O 4 Beil, n-771 

B.P. 331° Sap. Eq. 93 Df = 1.0491 (1) nf? = 1.4443 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and citraconie 
ac. (1:0435) (1). 

1:3918 (1) Coulson, Kon, J. Chem. Soc. 1938 , 2571. 

1:3917 n-PROPYL BENZOATE C 10 H 12 O 2 BeU. IX-112 

BJ». 331° Sap. Eq. 164 = 0.9958 nf)® = 1.4959 

Dj® = 1.0374 nif?® = 1.5000 

® Saponification: Hydrolysis with alk. (T 1.51) yields ??-propyl ale. (1:6150) and ben¬ 
zoic ac. (1:0715). 

1:3922 /8-PHENYLETHYL ACETATE C 10 H 12 O 2 Beil. VI-479 

BJ>. 333 ° (334°) Sap. Eq. 164 D*® * = 1.057 no = 1.6108 

® Saponification: Hydrolysis with alk. (T 1.51) yields jS-phenylethyl ale. (1:6505) and 
acetic ac. (1:1010). 

1:3927 ETHYL /?-(«-FURYL)ACRYLATE CgHioOs Beil. XVm-300 

B.P. 232° Sap. Eq. 166 Dl^ = 1.0891 = 1.5286 

M,P. 14° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and ifi-(a-furyl)- 
acrylic ac. (1:0760). 

1:3932 DI-(/?-METHOXYETHYL) CARBONATE CtHmOs Beil. S.N. 199 
B.P. 232° (1> Sap. Eq. 178 Di® *= 1.0936 (1) nff = 1.4193 (1) 

® Saponification: Hydrolysis with alk. (T 1,51) yields ethylene glycol monomethyl 
ether (1:6405) and CO 2 . [Cf. (1).] 

1:8938 (1) Drake, Carter, J. Am. Chem. Soc. 58 , 3722 (1930). 
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LIQUID ESTERS 


1:3937-1:3962 


1:3937 DHSOAMYL CARBONATE CiiH 2203 BeU. ra-7 

B.P. 233° cor. (1) Sap. Eq. 202 = 0.9067 (1) ng* = 1.4174 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:6200) and car¬ 
bonic ac. 

1:8937 (1) Kogerman, Kranig, Cmi. 1927, I. 2408. 


1:3942 ETHYL m-TOLUATE C 10 H 12 O 2 Beil. IX-476 

BP. 234° Sap. Eq. 164 * 1.0265 nfj ® » 1.505 

® Saponfication: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and wi-toluic 
ac. (1:0705). 


— ETHYL SALICYLATE 
B.P. 234° Sap. Eq. 166 

See 1:1755. Genus 4: Phenols. 


CgHioOs BeU. X-73 
= 1.1396 ng* = 1.52542 


1:3947 ETHYL ^TOLUATE CioHwOj Befl. IX-484 

B.P. 234.5° Sap. Eq. 164 DJ* * = 1.0269 nj? * = 1.5089 

® Saponification: Hydrolysis with alk. (T 1.51) jdelds ethyl ale. (1:6130) andj[>-toluic 
ac. (1:0795), 

1:3952 3,4-DIMETHYLPHENYL ACETATE C 10 H 12 O 2 BeU. S.N. 529 

(wwsy/yi.-o-Xylenyl acetate) 

B.P, 235° (1) Sap. Eq. 164 

M.P. 22-22.5° <1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields 3,4-dimethylphenol (1:1453) 
and acetic ac. (1:1010). 

1:3952 ( 1 ) von Auwers, Bundesmann, Wieners, Ann. 447, 176 (1926). 


1:3957 2,4,6-TRIMETHYLPHENYL ACETATE C 11 H 14 O 2 BeU. S.N, 530 

(Mesityl acetate) 

B.P. 236° (1) Sap. Eq. 178 

® Saponification: Hydrolysis with alk. (T 1.51) yields mesitol (1:1467) and acetic ac. 
( 1 : 1010 ). 

1:3957 ( 1 ) von Auwers, Bundesmann, Wieners, Ann. 447, 193 (1926). 

1:3962 ETHYLENE GLYCOL DI-n-BUTYRATE C 10 H 18 O 4 BeU. n-272 
B.P. 235-23774, (1) Sap. Eq. 101 = 1.0005 (1) ng*. - 1.42619 (1) 

® Saponification: Hydrolysis with alk. (T 1.61) yields ethylene glycol (1:6465) and 
n-butyric ac. (1:1035). 

1:SN2 (1) von Auwers, Hiigel, Z. physik. Chem. A-178, 318, 320 (1937), 
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1:3967 DIETHYL GLUTARATE CsHieOi BeiL n-633 

B.P. 937° Sap. Eq. 94 D|® = 1.09999 (1) ng* = 1.49395 (1) 

M.P. -94.1° 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and glutaric ac. 
(1:0440). 

1:3967 (1) Vogel, J. Chem. Soc. 1934 , 339. 

1:3972 n-BUTYL LEVULINATE CgHieOa Beil. S.N. 281 

B.P. 237,8° (1) Sap. Eq. 172 Df = 0.97353 (1) n?? = 1.42905 (1) 

® n-Butyl levulinate semicarbazone: m.p. 102-10.3° (2). 

® n-Butyl levulinate phenylhydrazone: m.p. 79-81° (2). 

® n-Butyl levulinate 2,4-dmitrophenylhydrazone: m.p. 65.8° (3). [Cf. T 1.14.] 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-butyl ale. (1: 6180) and levulinic 
ae. (1:0405). 

1:3972 (1) Cox, Dodds. J. Am. Chevi. Soc. 55 , 3393 (1933). (2) Sah, Ma, .7. Am. Chem. Soc. 52 , 

4882-^883 (1930). (3) Cowle 5 % Schuette, J. Am. Chem. Soc. 55 , 3404 (1933). 

1:3977 BENZYL n-BUTYRATE C 11 H 14 O 2 Beil. VI-436 

B.P. 938-940° Sap. Eq. 178 Di? s = 1.016 

® Saponification: Hydrolysis with alk. (T 1.51) yields benzyl ale. (1 : 6480) and n-butyric 

ac. (1:1035). 

1:3982 METHYL HYDRO CINN AM ATE C 10 H 12 O 2 Beil. IX-510 

(Methyl /S-phenylpropionate) 

B.P. 239° Sap. Eq. 164 = 1.0455 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and'hydro- 
cinnamic ac. (1:0615). 

1:3987 GUAIACOL ACETATE C9H10O3 Beil. VI-774 

(o-Methoxyphenyl acetate) 

B.P. 940° Sap. Eq. 166 dJ® = 1.1985 ng® = 1.5101 

® Saponification: Hydrolysis with alk. (T 1.51) yields guaiacol (1:1405) and acetic ac. 

( 1 : 1010 ). 

- ISOPROPYL SALICYLATE 

B.P. 240-242° Sap. Eq. 180 

See 1:1763. Genus 4: Phenols. 

1:3992 DIMETHYL 1-MALATE 
B.P. 242° Sap. Eq. 81 

Wg® = -6.85°. 

(P Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and i-malic 
ac. (1:0450). 


C10H12O8 

= 1.0799 


Beil. S.N. 1061 
ng® = 1.50650 


C,HiA 


14 ° - 1.9334 


Beil, in-499 
= 1.4495 
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LIQUID ESTERS 


1:3997-1:4031 


1:3997 GERANYL ACETATE C 12 H 20 O 2 Beil, n-140 

B.P. 342° Sap. Eq. 196 = 0.9174 = 1.4660 

® Saponification: Hydrolysis with alk. (T 1.51) yields geraniol (1:6270) and acetic ac. 

( 1 : 1010 ). 

1:4006 ISOBUTYL BENZOATE C 11 H 14 O 2 Beil. IX-113 

B.P. 242.2° cor. (1) Sap. Eq. 178 = 1.0018 

® Saponification: Hydrolysis with alk. (T 1.51) yields isobutyl ale. (1:6165) and ben¬ 
zoic ac. (1:0715). 

1:4006 (l) Timmermans, Cent. 1914, 1, 619. 

1:4011 n-OCTYL n-BUTYRATE C 12 H 24 O 2 Beil, n-272 

B.P. 244.1“ (1) Sap. Eq. 200 D*® = 0.86288 (1) (yd.) = 1.42674 ( 1 ) 

M.P. -65.6° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-octyl ale. (1:6255) and n-buty- 
ric ac. (1:1035). 

1:4011 (l) Biltcrys, Gissoleire, BuU. soc. chim. Belg. 44, 578-579 (1935). 


1:4016 ETHYL n-CAPRATE C 12 H 24 O 2 Beil n-356 

B.P. 244.9° (1) Sap. Eq. 200 = 0.8650 (2) nf,® = 1.42575 (2) 

iil.P. -19.9° (1) -D 4 ® = 0.8609 (2) n?? = 1.42376 (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and n-capric 
ac. (1:0585). 

1:4016 (l) Deffet, Bull. soc. chim. Bclg. 40, 391 (1931). (2) Kao, Ma, Science Repte. Natl. Tsing 

Hua Univ., Ser. A-1, 181-183 (1932). 


1:4021 METHYL PHENOXYACETATE C 9 H 10 OS Beil. VI-162 

B.P. 245° Sap. Eq. 166 = 1.160 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and phenoxy- 
acetic ac. (1:0680). 

1:4026 THYMYL ACETATE C 12 H 16 O 2 BeiL VI-537 

B.P. 245° Sap. Eq. 192 Z)® = 1.009 

® Saponification: Hydrolysis with alk. (T 1.51) yields thymol (1:1430) and acetic ac. 

( 1 : 1010 ). 

1:4031 CARVACRYL ACETATE C 12 H 16 O 2 Befi. VI-529 

B.P. 245° cor. ( 1 ) Sap. Eq. 192 - 0.98959 - 1.49128 

® Saponification: Hydrolysis with alk. (T 1.51) yields carvacrol (1:1760) and acetic ac. 

( 1 : 1010 ). 

1:4081 (1) Bogert, Goldstein, Am. Perfumer 23, 524-526 (1928). 
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1:4036 n-BUTYL n-CAPRYLATE CuHaA Bell. 11-348 

B.P. 345.0° (1) Sap. Eq. 300 = 0.86378 {1) nk®e(yei > = 1.43647 (1) 

M.P. -43.9° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-butyl ale. (1:6180) and n-ca- 
prylic ac. (1:1145). 

1:44136 (1) Bilterys, Gisseleire, Bull. aoc. chim. Belg. 44 , 573 (1935). 

1:4041 2,4,6.TRIMETHYLPHENYL ACETATE C 11 H 14 O 2 Beil. S.N. 510 

(Pseudocumenyl acetate) 

B.P. 245-246° (1) Sap. Eq. 178 

M.P. 34- 34.5° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields 2,4,5-trimethylphenol (1:1469) 
and acetic ac. (1:1010). 

1:4641 (1) von Auwers, Bundesmann, Wieners, Ann. 447 , 183 (1926). 

1:4046 n-HEPTYL n-VALERATE CJ 2 H 24 O 2 Beil. 11-301 

B.P. 345.3° (1) Sap. Eq. 300 = 0.86335 (1) nk®e(yei) = 1.43.5.36 (1) 

M.P. -46.4° ( 1 ) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-heptyl ale. (1:6240) and 
n-valeric ac. (1:1060). 

1:4046 (1) Bilterys, Ciisseleire, Bull. soc. chim. Belg. 44 , 576-577 (1935). 

1:4051 n-AMYL n-ENANTHATE Ci 2 H 2402 Beil. S.N. 162 

(n-Amyl n-heptylate) 

B.P. 345.4° (1) Sap. Eq. 300 = 0.86333 (1) nk®. (yen = 1.43637 (1) 

M.P. -49.5° < 1 ) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-amyl ale. (1:6205) and enanthic 
ac. (1:1140). 

1:4051 (1) Bilterys, Gisseleire, BuU. soc. chim. BeUj. 44 , 572 (1935). 

1:4056 DIETHYL ADIPATE CioHig 04 Beil. 11-652 

B.P. 345° Sap. Eq. 101 = 1-0090 ( 1 ) nf? = 1.43765 ( 1 ) 

M.P. -31° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and adipic ac. 
(1:0775). 

1:4056 (1) Vogel, /. Chem. Soc. 1034 , 339. 

1:4061 n-HEXYL n-CAPROATE C 12 H 24 O 2 Beil, 11-323 

B.P. 345.4° {!) Sap. Eq. 300 D“ = 0.86316 <1) nk*.(y„.) = 1.43637 (1) 

M.P. -55.3° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-hexyl ale. (1:6230) and 
n-caproic ac. (1:1130). 

1:4061 (l) Bilterys, Gisseleire, BuU. soc. chim. Belg. 44 , 574-575 (1935). 
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LIQUID ESTERS 


1:4060-1:4091 


1:4066 DI-(/3-ETH0XYETHYL) CARBONATE CsHigOs Beil. S.N, 199 
B.P. 246.6° (1) Sap. Eq. 206 = 1.0636 (1) = 1.4239 ( 1 ) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethylene glycol monoethyl ether 
(1:6410) and CO 2 . [Of. {!).] 

1:4006 (1) Drake, Carter, J. Am. Chem. Soc. But, 3722 (1930). 

1:4071 DI-n-BUTYL OXALATE CioHigO* Beil, n-540 

B.P. 246.6“ (1) Sap. Eq. 101 D?® = 0.98732 (2) n?? = 1.4240 (2) 

M.P. -29.6° (1) = 0.98167 (2) = 1.4221 (2) 

[For prc])!!. in 90% yield from ord. cryst. oxalic ac. + 7 i-biityl ale. see (3).] 

C in ale. stood overnight at 0 ® with 1 mole cone. aq. NH 4 OH yields n-butyl oxamate, 
cryst. from MeOH or EtOH, m.p. 82-84® ( 2 ). 

® Saponification; Hydrolysis with alk. (T 1.51) yields 7 i-butyl ale. (1:6180) and oxalic 
ac. (1:0445). 

1:4071 ( 1 ) Timmermans, Bull. soc. ehim. Belg. 36, 506 (1927). (2) Sah, Chien, J. Am, Chem Soc, 

63, 3902 (1931). (3) Dutt, Che?n. Soc. 133, 2715 (1923). 

1:4076 DIETHYLENE GLYCOL DIACETATE CgHuOs Beil, n-141 

(/3,j9'-Diacetoxydicthyl ether) 

B.P. 245-251° Sap. Eq. 95 D}! = 1.1078 (1) nf? = 1.4348 (2) 

B.P. 148° at 20 mm. (1) Dfg = 1.123 (2) 

Saponification: Hydroysis with alk. (T 1.51) yields diethylene glycol (1:6525) and 

acetic ac. ( 1 : 1010 ). [C may also he hydrolyzed with MeOH + HCl gas (I).] 

1:4076 (1) Crotcher, Pittenger, J. Am, Chem. Soc. 47, 165-166 (1925). (2) Macleod, J. Chem 
Soc. 1928, 3092, 

1:4081 ETHYL HYDRO CINN AM ATE C 11 H 14 O 2 Beil. IX-.511 

(Ethyl /S-phenylpropionate) 

B.P. 247.2° Sap. Eq. 178 = 1.0147 nf? = 1.49542 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and hydro- 
cinnamic ac. (1:0615). 

1:4086 DI-n-PROPYL SUCCINATE CioHigO, Beil, n-611 

B.P. 248.0° (1) Sap. Eq. 101 Uj® = 1.011 (1) ng* = 1.4262 (1) 

M.P. -10.4° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and suc¬ 
cinic ac. (1:0530). 

1:4086 (1) Contzen-Crowet, Bull. soc. chim, Belg. 36,189 (1926). 

1:4091 METHYL o-METHOXYBENZOATE CaHioOa Beil.X.71 

BJP. 248° <1) Sap. Eq. 166 Z>i® = 1.1671 ng® * = 1.634 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and o-meth- 
oxybenzoic ac. (1:0685). 

1:4001 (1) Kahovec, Kohlrauach, Z. physik. Chem. B-38, 134 (1937). 
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1:4093 METHYL UNDECYLENATE CizHsA BeU. n-459 

B.P. 348° Sap. Eq. 198 7)*® = 0.889 ng* = 1.43938 

M.P. -37.5° 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and undec- 
ylenic ac. (1:0570). 

1:4096 ISOAMYL LEVULINATE CioHigOs Beil. S.N. 281 

B.P. 348.8° (1) Sap. Eq. 186 Of = 0.96136 (1) ng* = 1.43103 (1) 

® Isoamyl levulinate semicarbazone: m.p. 91-92° ( 2 ). 

® Isoamyl levulinate phenylhydrazone: m.p. 70-72° (2). 

® Isoamyl levulinate 2,4-dinitrophenylhydrazone: m.p. 50.5° (3) [cf. T 1.14]. 

® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:6200) and levu- 
linic ac. (1:0405). 

1:4096 (1) Cox, Dodds, J. Am. Chem. Soc. 55, 3393 (1933). (2> Sah. Ma, J. Am. Chem. Soc. 52, 

48JS2-4883 (1930). (3) Cowley, Sehuetto, J. A^n. Chem. Soc. 55, 3464 (1933). 


— DIETHYL ACETONEDICARBOXYLATE CgHuOfi Beil. HI-791 

B.P. 350° 7^® = 1.113 

See 1:1772. Genus 4: Phenols. 


- METHYL d,/-.MANDELATE CgHioOs Beil.X -.202 

B.P. 250° Sap. Eq. 166 

See 1:2166. Genus 5: Esters. M.P. 63.3°. 

1:4104 nisUTYL BENZOATE C 11 H 14 O 2 Beil. IX-112 

B.P. 3.50.3° (1) Sap. Eq. 178 7)11 = 1.0111 

M.P. -33.4° ( 1 ) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-butyl aic. (1:6180) and benzoic 
ac. (1:0715). 

1:4104 (1) Timmermans, Bull. soc. chim, Belg. 30, 69 (1921). 


- n-PROPYL SALICYLATE CioHiaOs Beil.X.76 

B.P. 349-351° Sap. Eq. 180 7)|® = 1.0979 /ig> = 1.51610 

See 1:1774. Genus 4: Phenols. 


1:4106 ETHYL PHENOXYACETATE G 10 H 12 O 3 Beil. VI-162 

B.P. 351° Sap. Eq. 180 7)*^ ® = 1.104 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and phenoxy- 
acetic ac. (1:0680). 


1:4111 METHYL m-METHOXYBENZOATE CgHioO, Beil.X-139 

B.P. 353° Sap. Eq. 166 7)*® = 1.131 Hd = 1.53336 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and n»-meth- 
oxybenzoic ac. (1:0703). 
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LIQUID ESTERS 


1:4116-1:4141 


1:4116 DIETHYL /-MALATE C 8 H 14 O 6 Beil, m-430 

B.P. 253® Sap. Eq. 95 2^® = 1.1290 = 1.4362 

[a]g> = >-10.18® 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and 1-malic 
ac. (1:0450). 

1:4121 n-AMYL LEVULINATE CioHisOa Beil. S.N. 281 

B.P. 253.4® (1) Sap. Eq. 186 Df = 0.96136 (1) nf? - 1.43192 ( 1 ) 

® n-Amyl levulinate 2,4-dinitrophenylhydrazone: in.p. 84.2° (2). 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-amyl ale. (1:6205) and levu- 
linic ac. (1:0405). 

1:4121 ( 1 ) Cox, Dodds, J. Am. Chem. Soc. 55, 3393 (1933). (2) Cowley, Schuette, J. Am. Chem, 

JSoc. 55, 3464 (1933). 

- METHYL ^-METHOXYBENZOATE C 9 H 10 O 3 Beil.X-159 

B.P. 255® Sap. Eq. 166 

See 1:2128. Genus 5: Esters. M.P. 49®. 

1:4126 ^-METHOXYETHYL BENZOATE CioHi 203 Beil. IX-129 

(Methyl “ cellosolve ” benzoate) 

B.P. 855° Sap. Eq. 180 = 1.0891 <1) = 1.5040 (1) 

252® at 738.5 mm. (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields / 8 -methoxyethyl ale. (1:6405) 
and benzoic ac. (1:0715). 

1:4126 (1) Conn, Collett, Lazzell, J. Am. Chem. Soc. 54, 4372 (1932). 

1:4131 ETHYL m-METHOXYBENZOATE C 10 H 12 O 3 Beil. X-139 

B.P. 260° Sap. Eq. 180 2^“ = 1.0993 (1) nf? = 1.5161 ( 1 ) 

2^* = 1.0949 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and 77 ^•meth- 
oxybenzoic ac, (1:0703). 

1:4131 (1) Thompson, J. Am. Chem. Soc. 59, 816 (1937). 

1:4136 n-AMYL n-CAPRYLATE C 13 H 26 O 2 Beil. S.N. 162 

B.P. 260.2° (1) Sap. Eq. 214 2220 = 0.86132(1) nj^tyei) = 1.43019 (2) 

M.P. -34.8° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-amyl al(j. (1:6205) and n-ca- 
prylic ac. (1:1145). 

1:4136 (1) Bilterys, Gisseleire, Bull. soc. ckim. Belg. 44, 573 (1935). 

1:4141 n-HEXYL n-ENANTHATE C 13 H 26 O 2 Beil. S.N. 162 

(n-Hexyl n-heptylate) 

B.P. 260.9° (1) Sap. Eq. 214 2)=® = 0.86114 (1) = 1.42939 (1) 

M.P. -47.9° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-hexyl ale. (1:6230) and enanthic 
ac. (1:1140). 

1:4141 (1} Bilterys, Gisseleire, Bull. soc. chim. Belg. 44, 574-575 (1935). 
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- ISOBUTYL SALICYLATE CuHwOs BeU. X-76 

B.P. »60-362° Sap. Eq. 194 = 1.0639 nf? = 1.5087;$ 

See 1:1776. Genus 4: Phenols. 

1:4146 /5-ETHOXYETHYL BENZOATE C 11 H 14 O 3 Beil. S.N. 901 

(“ Cellosolve ” benzoate) 

B.P. 260-26V at 738.5 mm. ( 1 ) Sap. Eq. 194 

Dii = 1.0585 (1) njf,® = 1.4969 (1) 
® Saponification: Hydrolysis with alk. (T 1.51) yields /8-ethoxyethyl ale. (1:6410) and 
benzoic ac. (1:0715). 

1:4146 (1) Conn, Collett, Lazzell, J. Am. Chem. Soc. 54, 4372 (1932). 

- METHYL CINNAMATE CioHioOg Beil. IX-581 

B.P. 261^ Sap. Eq. 162 

See 1:2090. Genus 5: Esters. M.P. 36®. 

1:4151 ETHYL o-METHOXYBENZOATE C 10 H 12 O 3 BeU. X-74 

B.P, 861° Sap. Eq. 180 = 1.1124 <1) nf? = 1.5224 (1) 

= 1.1077 (1) 

(@ Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and o-meth- 
oxybenzoic ac. (1:0685). 

1:4161 (1) Thompson, J. Am. Chem. Soc. 59, 816 (1937). 

1:4156 n-HEPTYL n-CAPROATE Ci 3 H 2602 Beil. 11-323 

B.P. 861.0° (1) Sap. Eq. 814 H*® = 0.86115 ( 1 ) n{fe(yei,, = 1.42934 ( 1 ) 

M.P. -34.4° <1) 

® Saponification: Hydrolj^sis with alk. (T 1.51) yields 7?-heptyl ale. (1:6240) and 
7i-caproic ac. (1:1130). 

1:4156 (1) Bilterys, Gisseleire, Bull. soc. chim. Belg. 44, 576-577 (1935). 

1:4161 n-OCTYL n-VALERATE C 13 H 26 O 2 • BeU. H-SOl 

B.P. 261.6° (1) Sap. Eq. 214 jD*® = 0.86148 (1) n*H®e(y.i.> = 1.48787 (1) 
MJ». -48.3° <1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-octyl ale. (1:6255) and n-valeric 
ac. (1:1060). 

1:4161 (1) Bilterys, Gisseleire, Bull. soc. chim. Belg. 44, 578-679 (1935). 

1:4166 ISOAMYL BENZOATE Ci 2 Hi 602 BeU. lX-113 

B.P. 262.3® {!) Sap. Eq. 192 D\ii « 0.9925 nf? = 1.4950 ( 2 ) 

® Saponification: Hydrolysis with alk. (T 1.61) yields isoamyl ale. (1:6200) and benzoic 
ac. (1:0715). 

1:4166 {1} Timmermans, Cent. 1614,1, 619. (2) Hennion, Hinton, Nieuwland, J. Am. Chem, Soc. 
55, 2858 (1983). 
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LIQUID ESTERS 


1:4171-1:4196 


1:4171 DIMETHYL d-CAMPHORATE C 12 H 20 O 4 BeU. IX.760 

B.P. 363° Sap. Eq. 114 = 1.0747 = 1.46334 

® Saponification: Hydrolysis with alk. (T 1.61) yields methyl ale. (1:6120) and d-cam- 
phoric ac. (1:0810). 

1:4176 ETHYL UNDECYLENATE C 18 H 24 O 2 Beil. 0-459 

B.P. 364° Sap. Eq. 312 2)}i = 0.88371 nf? = 1.4449 

M.P. -.37.5° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and 
undecylenic ac. (1:0570). 


1:4181 DHSOAMYL OXALATE C 12 H 22 O 4 Beil. 0-540 

B.P. 367-368° (1) Sap. Eq. 115 2>11 = 0.968 

[For prepn. in 85% yield from ord. hydrated oxalic ac. + isoamyl ale. see (2).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields isoamyl ale. (1:6200) and oxalic 
ac. (1:0445). 

1:4181 (1) Adams, Weeks, J. Am. Chem. Soc. 38, 2517 (1916). (2) Dutt, J. Chem. Soc. 133, 

2715 (1923). 


- ETHYL BENZOYLACETATE 

B.P, 265-370° si. dec. 

See 1:1778. Genus 4: Phenols. 


CiiHi203 

= 1.116 


Beil. X-674 
= 1.5498 


1:4186 DIMETHYL SUBERATE C 10 H 18 O 4 Beil. 0-693 

B.P. 368° Sap. Eq. 101 = 1.0198 (1) nf? = 1.43336 (1) 

M.P. -5° 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and suberic 
ac. (1:0755). 

1:418« (1) Vogel, J. Chem. Soc. 1934, 338. 


1:4191 ETHYL p-METHOXYBENZOATE CioHuO, BeiLX-159 

B.P. 369° Sap. Eq. 180 = 1.1038 (1) = 1.5254 {!) 

M.P. +7 = 1.0994 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6120) and p-meth- 
oxybenzoic ac. (1:0805). 

1:4191 (1) Thompson, J. Am. Chem. Soc. 39, 817 (1937). 


1:4196 ETHYL LAURATE Ci4H,40s Beil, n-361 

B.P. 369° Sap, Eq. 338 1^| = 0.8671 ng = 1.4331 

M.P. -1.7° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and lauric ac. 
(1:0605). 
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1:4201 TRIMETHYL ACONITATE CgHuOe Befl. n-852 

B.P. 270° Sap. Eq. 72 

© Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and aconitic 
ac. (1:0540). 

- METHYL PIPERONYXATE C 9 H 8 O 4 Beil. XIX.269 

B.P. 270° Sap. Eq. 180 

See 1:2149. Genus 5: Esters. M.P. 51-52°. 

- n-BUTYL SALICYLATE C 11 H 14 O 3 

B.P. 270-272° Sap. Eq. 194 = 1.0728 

B.P. (259-260°) 

See 1:1780. Genus 4: Phenols. 

1:4206 ETHYL CINNAMATE C 11 H 12 O 2 Beil. IX-581 

B.P. 271° Sap. Eq. 176 = 1,0490 /if? = 1.55982 

M.P. 6.5° 

[For prepn. in 68-74% yield from benzaldehyde -f- AcOEt sec {!).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and cinnamic 
ac. (1:0735). 

1:4206 (1) Marvel, King, Organic Syntheses, Coll. Vol. I, 246-248 (1932). 


Beil. S.N. 1061 
Tif? = 1.51148 


1:4211 DI-n-BUTYL SUCCINATE C 12 H 22 O 4 Beil. S.N. 172 

B.P. 274.5° (1) Sap. Eq. 115 Df = 0.9760 (1) nf? = 1.4298 ( 1 ) 

M.P. -29.3° (2). ^ 

© Saponification: Hydrolysis with alk. (T 1.51) yields /i-butyl ale. (1:6180) and succinic 
ac. (1:0530). 

1:4211 (1) Contzen-Crowet, Bull. soc. chim. Belg. 35, 189 (1926). (2) Tiramennans, Bull, soc, 
chim. Belg. 36, 507 (1927). 


1:4216 TRIETHYL ACONITATE CwHigOe Beil. 11-852 

B.P. 275° dec. Sap. Eq. 86 = 1.1064 nf? = 1.45562 

© Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and aconitic ac. 
(1:0540). 


1:4221 DHSOPROPYL d-TARTRATE CioHisOe Beil. m.517 

B.P. 275°/765 mm. ( 1 ) Sap. Eq. 117 Df = 1.1274 ( 1 ) [a]f? == +14.886° 

© Saponification: Hydrolysis with alk. (T 1,51) yields isopropyl ale. (1:6135) and 
d-tartaric ac. (1:0525). 

1:4221 (1) Campbell, J. Chem. Soc. 1920, 1116-1119. 



341 


LIQUID ESTERS 


1:4326-1:4246 


1:4226 DnSOPROPYL <?,/-TARTRATE CioHigOe BeiL SJI. 250 

(Diisopropyl racemate) 

B.P. 2757765 mm. (1) Sap. Eq. 117 = 1.1166 (1) 

M.P. 34° (1) 

(g) Saponification: Hydrolysis with alk. (T 1.51) 3 del(ls isopropyl ale. (1:6135) and 
djl-tartaric iic. (1:0550). 

1:4226 (1) Campbell, J. Chem. Soc. 192». 1113-1116. 

1:4231 ETHYL />-ETHOXYBENZOATE ChHhOs Bell.X-159 

B.P. 275° Sap. Eq. 194 D** = 1.076 

C boiled with hydrazine hydrate gives 95% yield p-ethoxybenzhydrazide, tbls. from ale., 
m.p. 126-127° (1) (2). 

© Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and p^ethoxy- 
benzoic ac. (1:0817). 

1:4231 (1) Sah, Chang, Ber. 69, 2763 (1936). (2) Curtius, Ulmer, J. prakt. Chem. (2) 125, 56 

(1930). 

1:4236 n-OCTYL n-CAPROATE C 14 H 28 O 2 Beil, n-323 

B.P. 275.2° (1) Sap. Eq. 228 = 0.86032 (1) nk®. (yen = 1.43256 (1) 

M.P. -28.4° (1) 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields n-octyl ale. (1:6255) and n-caproic 
ac. (1:1130). 

1:4236 (l) Biltcrys, Gissclcire, BuU. eoc. chim. Belg. 44, 578-579 (1935). 


-ISOAMYL SALICYLATE C 12 H 16 O 3 Beil. X-76 

B.P. 276-278° Sap. Eq. 208 2)|® = 1.0535 ng* = 1.60799 

See 1:1790. Genus 4: Phenols. 

1:4241 n-HEPTYL n-ENANTHATE C 14 H 28 O 2 Beil, n-340 

(n-Heptyl rt-heptylate) 

B.P. 277.3° (1) Sap. Eq. 328 D*® = 0.86039 (1) njfe (yd.) = 1.43183 (1) 

M.P. -33.3° (!) 

® Saponification: Hydrolysis with alk. (T 1.51) yields w-heptyl ale. (1:6240) and enan- 
thic ac. (1:1140). 

1:4241 (1) Bilterys, Gisseleire, BuU. soc. chim. Belg. 44, 676-577 (1935). 


1:4246 n-HEXYL n-CAPRYLATE C 14 H 28 O 2 Beil. S.N. 162 

B.P. 277.4° (1) Sap. Eq. 228 Z)*° = 0.86033 {!> nk®e(yei) = 1.43230 (1) 

M.P. -30.6° (1) 

® Saponification: Hydrolysis with alk. (T 1.61) yields n-hexyl ale. (1:6230) and n-ca- 
prylic ac. (1:1145). 

1:4246 (l) Biltcryfi, Gisseleire, Bull. soc. chim. Belg. 44, 674-575 (1935). 
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1:4251 RESORCINOL DIACETATE C 10 H 10 O 4 Beil. VI-816 

B.P. 278” si. dec. Sap. Eq. 97 

® Saponification: Hydrolysis with alk. (T 1.61) yields resorcinol (1:1530) and acetic ac. 

( 1 : 1010 ). 

1:4256 DIETHYL d-TARTRATE C 8 Hi 406 Beil. 01-513 

B.P. 280 ” Sap. Eq. 103 Df = 1.2028 (1) nf? = 1.44677 (1) 

M.P. +18.6” (1) 

[a] m (green) = +7.87° (1) — [For nature of green color observed when C is htd. see ( 2 ).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and d>tartaric 
ac. (1:0525). 

1:4256 (1) Lowry, Cutter, J. Chem. Soc. 121, 532-544 (1922). (2) Patterson, Lamberton, J. 

Chem. Soc. 1937, 9G3-964. 

- DIMETHYL d,+TARTRATE CeHioOe Beil, ra-527 

B.P. 282° Sap. Eq. 89 

See 1:2385. Genus 5: Esters. M.P. 90°. 

1:4261 DIETHYL SUBERATE C 12 H 22 O 4 Beil, n-693 

B.P. 282° Sap. Eq. 115 Df = 0.9807 (1) == 1.43236 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and suberic ac. 
(1:0755). 

1:4261 (1) Vogel, J, Chem. Soc. 1934, 339. 

1:4266 EUGENOL ACETATE C 12 H 14 O 3 Beil. VI-965 

B.P. 282° Sap. Eq. 206 D};? = 1.087 nf? = 1.52069 

M.P. 30° 

® Saponification: Hydrolysis with alk. (T 1.51) yields eugenol (1:1775) and acetic ac. 
( 1 : 1010 ). [C boiled with cone. NaOH yields NaOAc + Na eugenolate which seps. as 
white cryst. mass ( 1 ).] 

1:4266 (1) Erdmann, J. prakt. Chem. (2) 56, 148-150 (1897). 

- RESORCINOL MONOACETATE CsHgOa Beil.VI.816 

B.P. 283° 

See 1:1795. Genus 4: Phenols. 

- ISOEUGENOL ACETATE C12H14O3 Beil. VI-958 

B.P. 283° Sap. Eq. 206 

See 1:2340. Genus 5: Esters. M,P. 79°. 

1:4271 DIMETHYL PHTHALATE C 10 H 10 O 4 Beil. IX.797 

BJ». 883.8» ( 1 ) Sap. Eq. 97 = 1.188 (1) ng* = 1.5138 ( 1 ) 

(@ Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and phthalic 
ac. (1:0820). 

1:4871 (l) Gardno', Brewer, Jnd. Eng. Chem. 99, 179 (1937). 
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LIQUID ESTERS 


1:4276-1:4301 


1:4276 DIETHYL ISOPHTHALATE C 12 H 14 O 4 Beil. IX-834 

B.P. 2867733 mm. Sap. Eq. Ill 
M.P. +11.5'’ 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and isophthalic 
ac. (1:0900). 

1:4281 DI-zi-PROPYL d,/-TARTRATE CioHisOc Beil. S.N. 250 

(Di-n-propyl racemate) 

B.P. 2867 765 mm. (1) Sap. Eq. 117 - 1.1256 

M.P. 25“ (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and 
d,/-tartaric ac. (1:0550). 

(1) Campbell, J. Chem. Soc. 1929, 1113-1116. 

1:4286 DIETHYL d-CAMPHORATE C 14 H 24 O 4 Beil. IX-751 

B.P. 286“ Sap. Eq. 128 D 4 ® = 1.0298 nf)® ^ = 1.45354 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and d-cam- 
phoric ac. (1:0810). 

1:4291 ETHYL PIPERONYLATE C 10 H 10 O 4 Beil.XlX-270 

B.P. 286“ Sap. Eq. 194 

M>. +18.5“ 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and pipero- 
nylic ac. (1:0865). 

- METHYL /3-NAPHTHOATE C 12 H 10 O 2 Beil. IX-657 

B.P. 290“ Sap. Eq. 186 

See 1:2330. Genus 5: Esters. M.P. 77®. 

1:4296 n-HEPTYL n-CAPRYLATE C15H30O2 Beil, n.348 

B.P. 890.6" {1) Sap. Eq. 848 2)*® = 0.86958 (1) nli®.(yei) = 1.43498 ( 1 ) 

M.P. - 10 . 8 ° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-heptyl ale. (1:6240) and 
n-caprylic ac. (1:1145). 

1:4996 (1) Bilterys, Gieeeleire, Bull, soc. chim, Belg. 44, 676-577 (1935). 

1:4301 n-OCTYL n-ENANTHATE C 15 H 30 O 2 Beil, n-340 

(n-Octyl n-heptylate) 

B.P. 890.8° (1) Sap. Eq. 848 Z)*® = 0.85961 U) (yei.) = 1.43488 U) 

M.P. -81.5° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-octyl ale. (1:6255) and enanthic 
ac. (1:1140). 

1:4801 (1) Bilterys, Gisselcire, BuU. soc. chim. Belg. 44, 578-579 (1935). 
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1:4306 DIETHYL AZELATE C 13 H 24 O 4 Beil, n-709 

B.P. 291° Sap. Eq. 122 D?® = 0.97294 nf? = 1.43509 

M.P. -18.5° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and azelaic 
ac. (1:0695). 

- ETHYL 2-HYDR03CY-3-NAPHTH0ATE C13H12O3 Beil.X-335 

B.P. 291° Sap. Eq. 216 

See 1:2365. Genus 5: Esters. M.P. 85°. 

1:4311 TRIETHYL CITRATE CisHjoOt Beil, m-568 

B.P. 294° Sap. Eq. 92 Z^® = 1.1369 ng* = 1.44554 

(g) Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130') and citric ac. 
(1:0455). 


1:4316 ETHYL MYRISTATE C 16 H 32 O 2 Beil, n-365 

B.P. 295° Sap. Eq. 256 D?® = 0.8573 (1) n?? = 1.4362 (1) 

M.P. +11.9° (1) 

A jS-form has m.p. 12.3® (2) (3). 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and myristic 
ac. (1:0630). 

1:4316 (l) Riihoff, Reid, J, Am. Chem. Soc. S5, 3825 (1933). (2) Phillips, Mumford, J. Oiem. 

Soc, 1933, 902. (3) Mumford, Phillips, liec. trav. chim. 53, 183 (1933). 


1:4321 DI-n-PROPYL d-TARTRATE CioHigOe Beil. Hl-Sie 

B.P. 297°/765 mm. (1) Sap. Eq. 117 /^® = 1.1390 [a]f>® = +12.00° 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and 
d-tartaric ac. (1:0525). 

1:4331 (1) Campbell, J. Chem, Soc. 1939, 1115-1119. 


1:4326 DI-GS-n-BUTOXYETHYL) CARBONATE C 13 H 26 O 5 BeU. S.N. 199 
B.P. 297-298® (1) Sap. Eq. 262 Pf = 0.9766 (1) nff = 1.4279 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields jS-n-butoxyethyl alcohol (1:6430) 
and carbonic ac. 


1:4331 DIETHYL PHTHALATE C 12 H 14 O 4 Beil. IX-798 

c* Ethyl phthalate ”) 

BeP. 298® Sap. Eq. Ill 2^® = 1.1176 « 1.6019 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and phthalic 
ac. (1:0820). [Cf. {!).] 

1:4331 (1) Handy, Hogt, J. Am. Pkarm. Assoc. 16, 7-18 (1927). 
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LIQUID ESTERS 


1:4336-1:4376 


1:4336 a-TETRAHYDROFURPURYL BENZOATE Ci 2 Hi 403 Beil. S.N. 2380 
B.P. 300-302?5() (1) Sap. Eq. 206 DJ® = 1.137 

® Saponification: Hydrolysis with alk. (T 1.51) yields tetrahydrofurfuryl ale. (1:6445) 
and benzoic ac. (1:0715). 

1:4336 (1) Zanetti, Am. Chem. Sue. 50, 1822 (1928). 

- DIETHYL TEREPHTHALATE C 12 H 14 O 4 BeU.IX.844 

B.P. 302° Sap. Eq. Ill 

See 1:2106. Genus 5: Esters. M.P. 44°. 

1:4341 ETHYL /3-NAPHTHOATE C 13 H 12 O 2 BeU. IX-657 

B.P. 304° Sap. Eq. 200 2^® = 1.117 (1) nf? = 1.596 (1) 

M.P. +32° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and /3-naph- 
thoic ac. (1:0800). 

1:4341 (l) Krollpfciffcr, Ann. 430« 184 (1923). 

1:4351 n-OCTYL n-CAPRYLATE C 16 H 32 O 2 Beil, n.348 

B.P. 306.8° (1) Sap. Eq. 256 /)*'’ = 0.85919 (1) n}i®e (y.i ) = 1-43698 (1) 

M.P. -15.1° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-octyl ale. (1:6255) and 
n-caprylic ac. (1:1145). 

1:4351 (1) Biltcrys, Giaaeleire, Bull. hoc. chim. Belg. 44, 578-579 (1935). 


1:4366 DIETHYL SEBACATE C 14 H 26 O 4 BeU. H-719 

B.P. 307° Sap. Eq. 129 D?® = 0.9631 (1) nf? = 1.43657 (1) 

M.P. 1.3° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and sebacic 
ac. (1:0730). 

1:4366 ( 1 ) Vogel, J. Chem. Soc. 1934, 339. 

1:4371 o-TOLYL BENZOATE C 14 H 12 O 2 BeU. IX-119 

(‘^ o-Cresyl ” benzoate) 

B.P. 307° Sap. Eq. 212 

® Saponification: Hydrolysis with alk. (T 1.51) yields o-cresol (1:1400) and benzoic ac. 
(1:0715). 

1:4376 ETHYL a-NAPHTHOATE C 13 H 12 O 2 BeU. IX-648 

B.P. 309° Sap. Eq. 200 Oli = 1.1274 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and o-naph- 
thoic ac. (1:0785). 
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- DHSOBUTYL d,?-TARTRATE C 12 H 22 O 6 BeH. S,N. 250 

B.P. 311^ Sap. Eq. 131 

See 1:2197, Genus 5: Esters. M.P. 58®. 


- PHENYL BENZOATE CisHkAs Befl. IX-llO 

B.P. 314® Sap. Eq. 198 

See 1:2257. Genus 5: Esters. M.P. 69° (71°). * 


- m-TOLYL BENZOATE 

B.P. 314° Sap. Eq. 212 

See 1:2183. Genus,5: Esters. M.P. 55®. 

- /^-TOLYL BENZOATE 

B.P. 316® Sap. Eq. 212 

See 1:2279. Genus 5: Esters. M.P. 71®. 


C14H12O2 Beil. IK-120 


C14H12O2 Beil. IK-120 


1:4401 DI-n-BUTYL rf,/-TARTRATE C 12 H 22 O 6 Beil. S.N. 250 

(Di-n-butyl racemate) 

B.P. 330° (1) Sap. Eq. 131 Di* = 1.0879 (1) 

® Saponification: Hydrolysis with alk. (T 1.61) yields n-butyl ale. (1:6180) and d,l-tar- 
taric ac. (1:0550). 

1:4401 (1) Campbell, J. Chem. Soc. 1039, 1113-1116. 


1:4433 BENZYL BENZOATE C 14 H 12 O 2 Beil. IX-131 

B.P. 333-334° cor. Sap. Eq. 313 2)*® = 1.1334 n?J = 1.5081 

M.P. 31° 

[For prepn. in 90-93% yield from benzaldehyde in pres, of sodium benzylate see {!).] 

® Saponification: Hydrolysis with alk. (T 1.51) yields Ixinzyl ale. (1:6480) and benzoic 
ac. (1:0715). 

1:4422 (1) O. Kanim, W. F, Kamm, Organic Syntheses, CoU, Vol, I, 99-101 (1932). 


- DIPHENYL SUCCINATE C 16 H 14 O 4 Beil.VI.155 

B.P. 330® Sap. Eq. 135 

See 1:2500. Genus 5: Esters. M.P. 121®. 


1:4433 DI-n-BUTYL PHTHALATE Ci 6 H 2204 Beil. S.N. 970 

B.P. 340.7° (1) Sap. Eq. 139 2^8 = 1.047 (1) n?? = 1.4900 (1) 

® Saponification; Hydrolysis with alk. (T 1.51) yields n-butyl ale. (1:6180) and phthalic 
ac. U: 0820). [C gives Generic Test 5 quant, in i hr. but aq. alk. hydrol. for T 1.51 is 
very slow and requires many hours.] [Cf. (2).] 

1:4433 (1) Gardner, Brewer, Ind, Eng. Chem, 29, 179 (1937). (2) Bryant, Smith, J. Am. Chem. 
Soc. 38, 1015 (1936). 
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LIQUID ESTERS 


1:4444-1:4520 


1:4444 DI-n-BUTTL SEBACATE CisHsA Beil. n-71» 

B.P. 345° Sap. Eq. 157 D'® = 0.9329 

© Saponification: Hydrolysis with alk. (T 1.51) yields n-butyl ale. (1:6180) and sebacic 
ac. (1:0730). 

IMPORTANT ESTERS THAT CAN BE DISTILLED 
ONLY UNDER REDUCED PRESSURE 

(Sequence as in formula index) 

- METHYL FUROYLACETATE C 8 H 8 O 4 BeU. S.N. 3619 

B.P. 144-145720 mm. 

96-9871 mm. 

Sec 1:1800. Genus 4: Phenols. 

- ETHYL FUROYLACETATE 

B.P. 170720 mm. 

143710 mm. 

See 1:1820. Genus 4: Phenols. 

1:4500 DIMETHYL PIMELATE C 9 H 16 O 4 BeU. Hi-(381) 

B.P. 119.3-119.6710.0 mm. {!) 

M.P. -20.6° Sap. Eq. 94 2^® = 1.0383 (2) nf? = 1.43088 (3) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and pimelie 
ac. (1:0450). 

1:4500 (1) Verkade, Coops, Hartman, Rec. trav. chim. 45, 590 (1926). (2) Vogel, J. Chem. Soc, 
1934, 33S. (3) Vogel, /. Chein. Soc. 1934, 1765. 

- METHYL BENZOYLACETATE CioHioOs Beil. S.N. 1316 

B.P. 151.5-151.8713 mm. = 1.158 = 1.5394 

See 1:1810. Genus 4: Phenols. 

1:4610 8,6-DIMETHYLPHEim. ACETATE ,CioHi202 Beil. VIi-(344) 

(st/m.-w-Xylenyl acetate) 

B.P. 130726 mm. Sap. Eq. 164 
130711 mm. 

® Saponification: Hydrolysis with alk. (T 1.51) yields 3,5-dimethylphenol (1:1455) 
and acetic ac. (1:1010). 

1:4530 DI-n-PROPYL MALEATE C 10 H 16 O 4 Beil. H-763 

B.P. 114-11776 mm. Sap. Eq. 100 >= 1.026 nj? * = 1.444 

© Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and 
maleic ac. (1; 0470). 


C,Hio 04 Beil. a:VIII-408 

D}? = 1.165 n}? = 1.5055 
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- ETHYL n-BUTYLACETOACETATE CioHigOa Beil. HI-TOO 

B.P. 104-104.6712 mm. 1^® = 0.96337 ng* = 1.43006 

See 1:1840. Genus 4: Phenols. 

1:4630 DIETHYL PIMELATE C 11 H 20 O 4 Beil, n-671 

B.P. I 497 I 8 mm. (1) Sap. Eq. 108 I^® = 0.9939 (1) n?? = 1.43986 (1) 

M.P. -33.8° 

® Saponification: Hydrolysis with alk. (T 1.51) yields ethyl ale. (1:6130) and pimclic 
ac. (1:04.56). 

1:463« (1) Vogel, J. Chem. Soc. 1934, 339. 

1:4640 DIMETHYL AZELATE CnH 2 o 04 Befi. ni-(390) 

B.P. 146.3°/10 mm. (1) Sap. Eq. 108 = 1.0069 (2) n?? = 1.43607 (2) 

166°/20 mm. (2) 

® Saponification: Hydrolysis with alk. (T 1.51) yields methyl ale. (1:6120) and azelaic 
ac. (1:0695). 

1:4540 (l) Verkade, Coops, Hartman, Rec. trav. chim. 45, 591 (1926). (2) Vogel, J. Chem. Soc. 

1034, 339. 

1:4560 DI-n-PROPYL ADIPATE C 12 H 22 O 4 Beil. S.N. 175 

B.P. 166716 mm. (1) Sap. Eq. 116 /^® = 0.9790 (1) n?,® = 1.4314 (1) 

M.P. -30° (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields n-propyl ale. (1:6150) and adipic 
ac. (1:0775). 

1:4560 (1) Contzen-Crowet, Bull, soc. chim. Belg. 35, 190 (1926). 

1:4570 /5-n-BUTOXYETHYL BENZOATE C 13 H 18 O 3 Beil. S.N. 901 

(Butyl cellosolve ” benzoate) 

B.P. 156.5-157714.5 mm. {!> Sap. Eq. 222 

131.6-133.6°/3.0 mm. {!) = 1.0377 (1) n?,® = 1.4936 (1) 

® Saponification: Hydrolysis with alk. (T 1.51) yields j8-n-butoxyethyl ale. (1:6430) 
and benzoic ac. (1:0715). 

1:4570 (l) Conn, Collett, Lazzell, J, Am. Chem. Soc. 54, 4372 (1932). 



CHAPTER VIII 

ORDER I: SUBORDER I: GENUS 6 
ACID ANHYDRIDES AND LACTONES 
Division A, Solids 


Solid acid anhydrides and lactones which do not neutralize cold sodium hydroxide solution 
sufficiently readily to give Generic Tests 3 or 4-B. 


1:4905 CHROMONE 

(Benzopyrone- 1 ,4) 


in 

\/(y 


C9H603 Bea.XVn-337 


M.P. 59° 

Ndls. (from aq. or pet. ether) — Eas. sol. ale., ether, CHCI3, CeHe Volat. with steam — 
Sol. in cold eonc, H 2 S ()4 to ycl. soln. with hlue-violet fluorcs. Even from fumg. H 2 SO 4 
(70%) C is repptd. unchanged on diln. ( 1 ). 

C ilrepd. (50';;; yield) by dehydrogenation of chromanone ( 2 ) (3) with PCI 5 in CeHe (4); 
or (in 100 % yield) by ACCI.H 2 SO 4 ring closure of cis‘-/3-phenoxyacrylic ac. ( 5 ). 

Fails to respond to Generic Tests 3 -A or 3-B — Hydrolysis with ale. alk. (T 1.51) gave 
Sap. Eq. of 211.5 (theor. 146), i.c,, 69% hydrolysis. Upon addn. of ale. alk. C dis. to 
dark red soln. End point of titration given by point at which color disappears and milky 
yel. soln. obtd. Sapon. products are o-hydroxyacetophenone (1:1746) and salt of formic 
acid (1:1005), 

C, dislvd. in CHCI3, satd. with dry HCl gas, forms hydrochloride, pptd. by addn. of pet. 
ether, dried in vac., m.p. 101 - 102 ° ( 6 ). 

For discussion of differentiation of chromones from coumarins see (7). 

® Chromonehydrazone: in good yield from C + 3 moles hydrazine hydrate in ale. soln. 
for 10 min., m.p. 96® < 8 ). 

1:4905 (1) Kroger. Bcr, 56, 487 (1923), (2) Arndt, Kallner, Bet. 57, 204 (1924). (.3). KroH- 
pfeiffer, Schultze, Ber. 57, 207 (1924). (4) Arndt, Bpr. 58,1621 (1925). (5) Gottesmiinn, Ber, 
66, 1174-1175 (1933). (6) Gomberg, Cone, Ann, 376, 229 (1910). (7) Kelkar, Chern. Abs, 
31, 2213 (1937). (8) Schonberg, Stolpp, Ber. 63, 3116 (1930). 


1:4910 COUMARIN 

M.P. 67® B.P. 290® 


0 




C9H6O2 Beil. XVn.328 


Fragrant odor like sweet grass or Tonka beans — Subl. unchanged; eas. volat. with st. — 
On long illumination either as solid or in soln., C changes to a dimer, m.p. 262® ( 1 ). 

349 
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Aim. insol. cold aq. but sol. hot aq.; eas. sol. ale., ether, or CHCI 3 . (For soly. data in 
comparison with vanillin see (2).) — Sol. in solns. of NaHSOs or Na 2 S 03 forming sodium 
hydrocouniarin sulfonate (3) (4) (5) which on treatment with more than 2 moles 50% alk. is 
converted to coumaric ac. (1:0835), obtd. on acidification; m.p. 208“ — Htg. C with cone, 
alk. or ale. KOH (as in Generic Test 5) also gives salts of coumaric ac.; but short boilg. 
with mild alkalies gives solns. of salts of the isomeric coumarinic ac. [Beil. X-291] which 
even with CO 2 regenerate C. 

Insol. NH 4 OH [use in sepn. from vanillin, salicylic ac. or saccharin (11)]. Fusion with 
50% KOH at lowest possible temp, yields salicylic ac. (1:0780) ( 11 ). lleduces KMn 04 
(T 1.34) — Adds Bro in CS 2 yielding coumarin dibromide, m.p. 105“ ( 6 ) which loses Br 2 at 
120 “ — Sol. in cold fumg. HNO 3 yielding mainly 6 -nitrocoumarin, ndls., m.p. 183“ accom¬ 
panied by some 8 -NO 2 coumarin (7); eutectic mixt. of 6 -NO 2 4- 8 -NO 2 isomer melts 
140-141° (7). [For sepn. and detn. in presence of vanillin see ( 8 ) (9) (10).] 

(g) I 2 + KI color test: addn. of few drops of I 2 -f KI soln. to aq. soln. of C causes br. floe, 
ppt., which on shakg. clots to dark green curdy mass leaving clear brown supernatant 
Hq. ( 12 ). 

1:4910 (1) de Jong, Rec. trav. chim. 43, 320 (1924). (2) Hitchens, Ind. Eng. Chem. 24, 418-419 

(1932). (3) Dodge, J. Am. Chem. Soc. 38, 446-457 (1916). (4) Dodge, J. Am. Chem. Soc. 

52, 1724 (1930). (5) Dey, Row, J. Chem. Soc. 125, 554-564 (1924). (6) Fittig, Ebert, Ann. 

216, 163 (1882). (7) Dey, Krishnamurthi, J. Iruium Chem. Soc. 4, 197 199 (1927). (8) Hess, 

Prescott, J. Am. Chem. Soc. 21, 256-259 (1899). (9) Winton, Silvemian, J. Am. Chem. Soc. 

24, 1128-1135 (1902). (10) Winton, Bailey. J. Am. Chem. Soc. 27, 719-724 (1905). 

(11) Dean, Ind. Eng. Chem. 7, 619 (1915). (12) Dox, Gaessler, J. Am. Chem. Soc. 39, 

115 (1917). 


1:4915 STEARIC ANHYDRIDE [CH 3 .(CH 2 )i 6 .C 0]20 C 36 H 70 O 3 Beil. 0-384 

M.P. 71-71.5° (1) Dl® = 0.8443 (1) nL® = 1.4379 (1) 

W^hite cryst. from acetone ( 1 ) — Fails to respond Generic Test 3-B (titration in ale.). 
Hydrolysis with aq. alk. (T 1.51) gives Sap. Eq. 275 and yields soln. contg. salt of stearic 
acid (1:0660), q.v. 

C can V)e freed from stearic acid by repeated washing with cold ether. (100 cc. ether at 
15“ dis. 0.181 g. C; corresp. value for stearic acid is 5.5 g.) ( 2 ). [Note that stearic anhy¬ 
dride and stearic acid have nearly same m.p.) 

An ether soln. of C shaken with Na 2 C 03 soln. remains clear; similar treatment of stearic 
acid gives a thick gelatinous ppt. [detectn. of stearic acid in stearic anhydride] ( 2 ). 

1:4915 (1) Holde, Centner, Ber. 58, 1418-1424 (1925). ( 2 ) Autenrieth, Thomae, Ber. 57, 429 
(1924). 


1:4920 PHTHALEDE 



M.P. 73“ (stable form) B.P. 290® cor. 
66® (unstable form) (1) (2)) 


(Beilstein C8H602 
numbering) 


Beil. XVn-310 


Ndls. from hot aq.; very dif. sol. cold aq. — Eas. sol. ale., ether — [For prepn. (67-71% 
yield) from phthaUmide see (7).] 
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[The solid, if finely powdered, dissolves after shakg. 1-2 min. with 5% aq. NaOH in 
Generic Test 4-B and hence should be detected in Genus 4.] — Sol. in hot alk. giving on 
acidifn. o-hydroxymethylbenzoic ac. [Beil. X-218|, m.p. 120 ° (3). 

Does not reduce NHs/AgNO^ nor combine with NallSOs (4) — Eas. oxid. by alk. 
KMn 04 to phthalic ac. (1:0820) — Nitration gives 6 -nitrophthalide (on above numbering 
system), m.p. 143° (5). 

(g) 2-Phenyl-l,3-diketohydrindene: To abs. ale. soln. of equal moles C and BzH is 
added 1 mole NaOC 2 H 5 . After 30 min. reflux, the red. soln. is coned., poured into aq., 
acidif. and extd. with ether to remove impurities. Prod., Ifts. from ale., m.p. 146° ( 6 ). 

1:4920 (1) Muller, Z. physik. Chem. 86, 187 (1913). (2) Beil. XVII-311, footnote. (3) Hjelt, 

her. 25, 524 (1892). (4) Hessert, Her. 11, 238 (1878). (5) Teppema, Hec. irav. chim. 43, 37 

(1923). {6) Dieckmann, Ber. 47, 1439 (1914). (7) Gardner, Naylor, Organic Syntheses 16, 

71-72(1936). 

1:4930 DIBENZOYL PEROXIDE C 14 H 10 O 4 Beil. IX-179 

(“ Benzoyl peroxide ”) CeHB.CO.O.O.CO.CeHs 

M.P, 104° dec. ( 110 ° on rap. htg.) 

Odorless rhomb, cryst.; insol. aq., but eas. sol. acetone, CeHe, toluene, ether, or AcOH. 
Explodes on htg. or on treat, with cone. H 2 SO 4 — Does not react with ale. at 0 ° (1); 
stable to even 20 % NaOH in the cold (1); but boiling with alk. yields O 2 and soln. of alk. 
benzoate — I'umg. HNO3 or H 2 SO 4 /HNO 3 mixt. gives bis-(3-nitrobenzoyl)peroxide, cryst. 
from AcOEt, rn.p, 139-140° dec. [cf. Beil. IX-381]. 

Acetone (but not aqueous) soln. of C, shaken with acidif. KI soln. yields free I 2 ; used in 
quant detn. ( 2 ) - Does not decolorize KMn 04 soln. —2 pts. 10 % EtOH/NaOH treated 
at —5° with 1 pt. finely powd. C, then 4 pts. ice aq. added, gives a soln. from which EtOBz 
is extracted with ether and the residual aq. layer mixed with cold CHCI 3 and acid, with 2 pts. 
cold 4 N H 2 S() 4 , the CHCI 3 dried with Na 2 S 04 and evapd. yielding 80-90% perbenzoic ac., 
m.p. 40° (3) (4), [For alternative methods in which C is dislvd. in CeHe (5) or toluene ( 6 ) 
(7) see indie, ref.] 

1:4936 (1) B. T. Brooks, W. B. Brooks, J. Am. Chem. Son. 55, 4309-4311 (1933). (2) Gelissen, 

Hermans, Ber 59, 68 (1926). (3) Smit, Rec. irav. chim. 49, 676 (1930). (4) Hibbert, Burt, 

J. Am. Chem. Soc. 47, 2240-2243 (1926). (5) Wieland, Bergcl, Ann. 446, 28 (1926). (6) Levy, 

Lagrave, Bull. soc. chim. (4) 37, 1597-1600 (1925). (7) Tiffeneau, Organic Syntheses, CoU. Vol. 

I, 422-425 (1932). 

1:4970 POLYGLYCOLID (C 4 H 404 )x Beil.XIX-153 

M.P. 230° 

Cryst. (from nitrobenzene) — White pdr., very dif. sol. hot aq. — Fails to respond to 
Generic Tests 3-A or 3-B; in Generic Test 5-A gives Sap. Eq. 63.5 —On long boilg. with 
aq. or dil. alk. gives glycolic ac. (1:0430). 

Easily prepd. (80% yield) by htg, sodium chloroacetate 2 days at 150° (1) ( 2 ). 

On distil, in vac. depolymerizes giving good yield (70%) glycolid (1:0667), m.p. 86 ° (2). 

® Glycolanilide: from C htd. with aniline at 130°, cryst. from aq., m.p. 97° (1) (3). 

[The m.p. of 108° of ( 1 ) could not be confirmed by (3).] 

® Glycol a-naphthalide: from C (1 g.) htd. with a-naphthylamine (2.5 g.); melt dislvd. 
inhotaq., cooled, prod, recrystd. from acetone, m.p. 128° (4). 

1;4976 (1) Norton, Tscherniak, Bull. soc. chim. (2) 36, 102-105 (1878). (2) Bischoff, Walden. 
Ann. 379, 46 (1894). (3) Ref. 2, page 49. (4) Ref. 2, page 67. 



ORDER I: SUBORDER I: GENUS 6 
ACID ANHYDRIDES AND LACTONES 

Division B, Liquids 

1:5070 7 -BUTYROLACTONE H2C.CH2.CH2.C==0 C 4 H 6 O 2 Bea.XVn-334 

O 

B.P. 206° 2>f = 1.1299 (1) nf? = 1.4354 (!) 

Colorless mobile liq. of charact. odor — In solid CO 2 + ether mixt. solidifies to Ifts., 
m.p. —48° ( 1 ) — Misc. with aq. in all proportions and only very si. extd. by ether. From 
not too dil. aq. solns. is salted out by K 2 CO 3 — Volatile with steam — Does not polym. on 
stdg. [dif. from 7 - or 6 -valerolactones]. 

Does not respond to Generic 'J'est 3, either in water or in ale. — Hydrolysis with either aq. 
or ale. alk. (T 1.51) gives Sap. Eq. of 94 (theor. 80). On boilg. with aq. is partially and 
slowly hydrol. to 7 -hydroxy-rj-butyric ac. [Beil. 111-311]; e.g., C (0.04 N in aq.) boiled 24 
hrs. was only 25% conv. to hydroxy ac. (1). Boilg. with alk. carbonates or alk. yields soln. 
of salts of 7 -hydroxy-n-butyric ac. [Beil. III-311]. 

Reduces ammon. AgNOs (T 1 . 11 ) —Oxidn. with K 2 Cr 207 -f H 2 vS 04 (T 1.72) gives (4) 
succinic ac. (1:0530) — With si. excess liq. NH 3 in s.t. htd. 2 hrs. at 200 ° gives 64% yield 
a-pyrrolidone ( 2 ). 

® 7-Hydroxy-7i-butyric phenylhydrazide: C, htd. at 100 ° with 1 J parts phenylhydrazine, 
then treated with two vols. ether, soon separates quant, ppt.; recrystd. from CHCI 3 , 
shining tablets, m.p. 94° (3). [The orig. lactone may be regenerated from the phenyl¬ 
hydrazide by warming with cone. HCl (3).] 

1:5070 ( 1 ) Boorman, Linstcad, J. Chem. Soc. 1933, 578-580. (2) Spath, Lintner, Ber, 69, 2728 

(193,6). (3) Seih, Ber. 60, 1399 (1927). (4) Windaus, Klilnhardt, Ber. 54, 585 (1921). 


1:5080 7 -n.VALEKOLACTONE CH3.CH.CH2.CH2.C-O C 6 H 8 O 2 Beil. XVII-235 

O 

B.P. 206° (1) 2 ) 4 ” = 1.0524 (3) nf? = 1.4320 (3) 

206-207° (2) = 1.0461 (2) nf? = 1.4301 (2) 

Colorless mobile liq. best distd. under red. press, since .some decompn. occurs at b.p. under 
atm. press. (4). F.p. is —37° (3). Completely misc. with aq. [dif. from 5-valerolactone], 
the soln. reacting neutral. Salted out by K 2 CO 3 — Misc. ale., ether — Does not polymer¬ 
ize at room temp. [dif. from 5-valerolactone or 7 -butyrolactone] — [For prepn, by cat. 
reductn. of levulinic acid (1:0405) cf. {5),] 

Does not respond to Generic Test 3-A or 3-B — C completely unchanged after stdg. 7 days 
in cold 60% H 2 SO 4 ( 6 ); C only 1 % hydrolyzed on boilg. 1 hr. with 50% H 2 SO 4 ( 6 ). C 
(0.04 N in aq.) htd. 24 or 48 hrs. only 7% hydrolyzed ( 6 ) — Hydrolysis with aq. or ale. alk. 
(T 1.51) gives Sap. Eq. 100 . 
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1:5080 


C, boiled with dil. HNO 3 to cessation of red fumes, evapd., yields succinic acid (1:0530) 
(7) — C, htd. 3 hrs. in s.t. at 220-230® with ZnCk.BNHs gave 74% 5-methylpyrrolidone (7). 
® v-Hydroxy-n-valeric phenylhydrazide: C, htd. 10 hrs. at 100 ® with pts. phenyl- 
hydrazine gave 80% prod., recrystd. from aq. or CHCI 3 , ndls. m.p. 7G-79® ( 9 ). 

® 7 -Hydroxy-n-valeric hydrazide: 2 i)ts. C, htd. 8 hrs. at 100 ® with 1 pt. hydrazine 
hydrate in 20 pts. ale. gave good yield prod., fine ndls. (from CHCI 3 ), m.p. 65® (10) 
( 11 ). 

1:5080 (1) Losanitch, Monatah. 35, 303 (1914). (2> Sc;huette, Sah, J. Am, Chem. Soc. 48, 3165 
(1926). (3) Linstcad, Rydon, J. Chem. Soc. 19^, 583. (4) Thomas, Schuetto, J. Am. Chem* 

Soc. 54, 3008 (1932). (5) Schuette, Thomas, J. Am. Chem. Soc. 53, 3010 (1930). (6) Boor¬ 

man, Linstcad, J. Chem. Soc. 1933, 579-580. (7) Fittig, Messersohmidt, Ann. 308, 99 
(1881). (8) Spiith, Lintner, Ber. 69, 2729 (1936). (9) Wislircuus, Ber. 30, 402 (1887). 

(10) Darapsky, Borgor, Nouhaus, J. prakt. Chem. (2), 147, 150 (1936). 

(11) Pummercr, Guyot, Birkofer, Ber. 68, 490 (1935). 



CHAPTER IX 

GENUS 7 . KETONES 

1. Alphabetical Name Index* 


Acenaphtbenone. 1 :5290 

rf,/-Acetoin. 1:5448 

Acetol. 1:5455 

1 -Aceto-2-naphthol. 1:1459 

2-Aceto-l-naphthol. 1:1515 

Acetone. 1:5400 

Acetonedi carboxybe a(i (i. 1:0485 

Acetonylacetone. 1:5495 

Acetophenone. 1:5515 

Acetylacctone. 1:1700 

2-Acetyl-p-cymene. 1:5550 

Ti^Amyl Icvuliuate. 1:4121 

nrAmyl methyl ketone. 1:54^ 

n-Amyl phenyl ketone. 1:5111 

Anisoiu. 1:5195 

Benzalacetone. 1:5145 

Benzalacetophenone. 1:5155 

Benzil. 1:9015 

d,/-Benzoin. 1:5210 

Benzophenone. 1:5150 

Benzoylacetone. 1:1450 

o-Benzoylbenzoic acid. 1:0720 

Benzyl methyl ketone. 1:5118 

Biacetyl. 1:9500 

7i-ButyI levulinate. 1:3972 

«6C-Butyl levulinate. 1:3812 

n-Butyl methyl ketone. 1:5435 

sec-Butyl methyl ketone. 1:5431 

Butyrophenone. 1:5535 

d-Camphor. 1:5215 

7^-Caproylresorcinol. 1:1443 

d-Carvone. 1:5540 

Cinnamalacetone. 1:6174 

Cyclohexanone. 1:5405 

Cyclopentanone. 1:5440 

n-Decyl methyl ketone. 1:5552 

Desoxybenzoin. 1:6165 

Diacetone alcohol. 1:6423 

Di-n-amyl ketone. 1:5532 

Di benzalacetone. 1:9024 

Dibenzoylmethane. 1:1480 

Dibenzyl ketone. 1:6136 

Di-w-butyl ketone. 1:5493 

Diethyl acetonedicarboxylatc?. 1:1772 

Diethyl ketone. 1:6420 


Diisobutyl ketone. 1:5472 

Diisopropyl kc'tone. 1:5433 

Di-n-propyl ketone. 1:5447 

Di-p-tolyl ketone. 1:5185 

n-Dodecyl methyl ketone. 1:5133 

Ethyl acctoacetate. 1:1710 

Ethyl acetopyruvate. 1:1742 

Ethyl allylaeetoacetat(^. 1:1738 

Ethyl benzoyliicetate. 1:1778 

Ethyl ethylat^etoacetate. 1:1723 

Ethyl levulinate^. 1:3616 

Ethyl methylacetoacetate. 1:1712 

Ethyl methyl ketone. 1:5405 

Ethyl n-undecyl ketone. 1:5134 

d-Fenchone. 1:7647 

Furoin. 1:1566 

n-Heptyl methyl ketone. 1:5501 

n-Hexyl methyl ketone. 1:5490 

w-Hexyl phenyl ketone. 1:5590 

a-Hydroxyacctophenone. 1:5180 

o-Hydroxyacetophenone. 1:1746 

m-Hydroxy acetophenone. 1:1506 

p-Hydroxyacetophenone. 1:1527 

o-Hydroxybenzopherione. 1:1414 

m-Hydroxy benzophenone. 1:1535 

p-Hydroxy benzophenone. 1; 1560 

Indanone-1. 1:5144 

Isoamyl levulinate. 1:4096 

Isobutyl levulinate. 1:3907 

Isobutyl methyl ketone. 1:5430 

Isophorone. 1:5523 

Isopropyl levulinate. 1:3666 

Isopropyl methyl ketone. 1:5410 

Isopropyl phenyl ketone. 1:5628 

Laurone. 1:6175 

Lcvulinic acid. 1;0405 

/-Menthone. 1:5620 

Mesityl oxide. 1:5445 

o-Methoxyacetophenone. 1:5647 

m-Methoxyacetophenone. 1:5648 

p-M ethoxy acetophenone. 1:5140 

o-Methoxy benzophenone. 1:5142 


*For complete alphabetical name index covering all listed names of all numbered compounds in this book see the 
main alphabetical index. 
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m-Methoxybenzophenone. 1:5141 

p-Methoxybenzophenone. 1:5170 

Methyl acetoacctafce. 1:1705 

o-Methylacotophenone. 1:5524 

?7i-Methylacetophenone. 1:5527 

p-Methylacotopheiioiic. 1:5530 

2-Methyl(;y(!lohexaiione. 1:5470 

d,i5-3-Mcthylcyclohexaiione. 1:5480 

4-Methylcyclohexaiion(‘. 1:5485 

Methyl ethylacetoacetatc. 1:1718 

Methyl Icvulinate. 1:3561 

Methyl mcthylacetoacetate. 1:1708 

Methyl a-naphthyl ketone. 1:5600 

Methyl /3-naphthyl ketone. 1; 5153 

Methyl ri-nonyl ketone. 1:5531 

Methyl n-oetyl ketone. 1:5522 

Methyl n-propyl ketone. 1:5415 

Methyl n-undecyl ketone1:5130 


Phenoxy acetone. 1:5534 

p-Phenylaectophenone. 1:5201 

Phenyl p-tolyl ketone. 1:5100 

Phenyl n-undecyl kt tonc. 1:5148 

Phorone. 1:5120 

Pinacolone. 1;5425 

Propiophenone. 1:5525 

n-Propyl levulinatt^. 1:3786 

Pyruvic acid. 1:1040 

o-(p-Toluyl)benz(;ic acid. 1:0750 

Triketohydrindene hydrate. 1:1625 

V alerophenone. 1:5555 

Xanthy drol. 1:5205 


2. Chemical Type Index 

(Names used here are not necessarily same as subject index names) 


I. Monoketones 

A. Type Clh-CO.R {Alkyl) 

Acetone. 1:5400 

Methyl ethyl ketone. 1:5405 

^ Methyl ri-propyl ketone. , . 1:5415 

Methyl isopropyl k<‘torie.. . 1:5410 

Methyl n-butyl ketone. ... 1:5435 

Methyl sec-butyl ketone.. . 1:5431 

Methyl isobutyl ketone.. . . 1:5430 

Methyl ter-butyl ketone... 1:5425 

Methyl n-amyl k(?tone. 1:5460 

Methyl n-hexyl ketone. . .. 1:5490 

Methyl n-heptyl ketone. . . 1:5501 

Methyl n-octyl ketone. 1:5522 

Methyl n-iionyl ketone... . 1:5531 

Methyl n-decyl ketone, . . , 1:5552 

Methyl n-undecyl ketone. . 1:5130 

Methyl n-dodecyl ketone,. 1:5133 

Ethyl undecyl ketone. 1:5134 

B. Type CH^.CO,R {aryl or alkaryl) 

Methyl phenyl ketone. 1:5515 

Methyl o-tolyl ketone. 1:5524 

Methyl m-tolyl ketone. . . . 1:5527 

Methyl p-tolyl ketone. 1:55^ 

Methyl benzyl ketone. 1:5118 

Methyl carvacryl ketone... 1:5550 

Methyl p-xenyl ketone.... 1:5201 

Methyl a-naphthyl ketone. 1:5600 

Methyl /8-naphthyl ketone. 1:5153 

C. TyveCfJIi.CO.R 

Phenyl methyl ketone. 1:5515 

Phenyl ethyl ketone. 1:5525 


Phenyl n-propyl ketone... 1:5535 

Phenyl isopropyl ketone.. . 1:5528 

Phenyl n-butyl ketone. . . . 1:5555 

Phenyl n-amyl ketone. 1:5111 

Phenyl 7i.-hexyl ketone. ... 1:5590 

Phenyl n-undecyl ketone. . 1:5148 

Phenyl phenyl kf?tono. 1:5150 

Phenyl p-tolyl ketone. 1:5160 

Phenyl benzyl ketone. 1:5165 

D. Type Ar.CO.Ar 

Diphenyl ketone. 1:5150 

Phenyl 2 >-tolyl ketone. 1:5160 

Di-p-tolyl ketone. 1:5185 

E. Symmetrical ketortea 

1. Aliphatic 

Dimethyl ketone. 1:5400 

Diethjd ketone.. 1:5420 

Di-n-propyl ketone. 1:5447 

Diisopropyl ketone. 1:5433 

Di-n-butyl ketonf'. 1:5493 

Diisobutyl ketone. 1:5472 

Di-n-amyl ketone. 1:5532 

Di-n-undecyl ketone 

(laurone) . 1:5175 

Diisopropylideneacetone 

(phorone). 1:5120 

2. Aromatic 

Diphenyl ketone. 1:5150 

Di-p-tolyl ketone. 1:5185 

Dibenzyl ketone. 1:5135 

Di benzalacetone. 1:9024 
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F. Unsnturaicd ketoneB 

Mosityl oxide. 1:5445 

Phorone. 1:51!S0 

Isophoroue.... . 1:55^3 

Beiizalac(;ton(;. 1:5145 

Dibenzalacetone. 1:9024 

Benzalacetophenone. 1:5155 

Cinnamalacetone. 1:5174 

G. Hydroxy ketones 

1. Alcohol ketones 

d,?-Aectoin. 1:5448 

Acetol. 1:5455 

Diacctone alcohol. 1:0423 

Furoin. 1:1565 

Anisoin. 1:5195 

d,/-Benzoin. 1:5210 

Phcnacy 1 al cohc 1. 1:5180 

2. Phenolic ketones 

o-Hydroxyacetoi)henonc. . . 1:1746 

rw-Hydroxyaeetophenon(‘. . 1:1506 

p-Hydroxyacetophenone... 1:1527 

o-Hydroxybenzophenone.. . 1:1414 

m-HydroxybenzophcnoiK^. . 1:1535 

p-Hydroxybcnzopheiiono. . 1:1560 

1- Accto-2-naphthol. 1:1459 

2- Accto-l-naphthol. 1:1515 

7i-Caproylresorcinol. 1:1443 

H. Ether ketones 

o-Methoxyacetophenone... 1:5547 

w-Mcthoxyacetophonone. . 1:5548 

p-Methoxyacetophenone.. . 1:5140 

o-Methoxybenzophenone... 1:5142 

w-Methoxybenzophenone.. 1:5141 

p-Methoxybenzophenone. . 1:5170 

Phenoxy acetone. 1:5534 

I. Cyclic ketones 

Cyclopen tanone. 1:5446 

Cyclohexanone. 1:5465 

2 Methylcyclohexanone... . 1:5470 

d,/-3-Methylcyclohcxanone. 1:5480 
4-Methylcyclohexanone. . . 1:5485 

Isophorone. 1:5523 

Indanone-1.. 1:5144 

Acenaphthenone. 1:5200 

,d-Camphor... 1:5215 

d-Carvone. 1; 5540 


/-Menthone. 1:5220 

d-Fenchone. 1:7547 

J. Keto acids 

Pyruvic acid. 1:1040 

Acetonedicarboxylic acid. . 1:0485 

Levuli ni c acid. 1:0405 

o-Bonzoylbenzoic acid. 1:0720 

o-(p-Toluyl)benzoic acid .. 1:0750 

K. Esters of keto acids 

Ethyl acetopyruvate. 1:1742 

Di e th vl ace ton edi carl )Oxy 1- 

atc . 1:1772 

Methyl acetoacctatc. 1:1705 

Ethyl acetoacctatc. 1:1710 

Meithyl niethylacctoacctat(* 1:1708 
Ethyl methylacctoacctatc.. 1:1712 

Methyl cthylacctoacetate.. 1:1718r 

Ethyl cthylacctoacetate. . . 1:1723 

Ethyl allylacotoacctate.. . . 1:1738 

Ethyl bcnzoylacctate. 1:1778 

Methyl Icvulinate. 1:3561 

Ethyl Icvulinate. 1:3616 

n-Propyl Icvulinate. 1:3786 

Isopropyl Icvulinate. 1:3666 

n-Butyl Icvulinate. 1:3972 

sec-Butyl Icvulinate. 1:3812 

Isobutyl levulinat(‘. 1:3907 

n-Aniyl Icvulinate. 1:4121 

Isoainy 1 Icvulinate. 1:4096 

II. Diketones 

1. a-Diketones 

Biacetyl. 1:9500 

Benzil. 1:9015 

2. jd-Diketones 

Acetylacetone. 1:1700 

Benzoylacctone. 1:1450 

Di benzoylmcthanc. 1:1480 

3. 7 -Diketone 8 

Acetonylacetone. 1:5495 


III. Triketonbs 

Triketohydrindene hydrate 1:1625 

IV. Miscellaneous 

Xanthydrol. 1:5205 

(Remember that there are several colored 
ketones in Suborder II, Colored Compounds.) 




















































ORDER I: SUBORDER I: GENUS 7: KETONES 


Division A, Solid Ketones 

-BUTYROPHENONE CaH6.CO.CH2.CH2.CH3 CioHi 20 BeU. Vn-313 

M.P. 12.3° = 0.989 ng* =« 1.5196 

8 ee 1:55.^5. GenuB 7; Division B. B.P. 230°. 

- METHYL n-NONYL KETONE CH3.CO.C9H19 CUH22O Beil. 1-713 

M.P. 13.7° 2^" = 0.83564 n|? = 1.43899 

See 1:5531. Genus?: Division B. B.P. 228°. 

- PROPIOPHENONE CeHs.CO.CHo.CHs C 9 H 10 O Beil. VH-SOO 

M.P. 18.6° Df = 1.0105 ni? = 1.5369 

See 1:5525. Genus 7: Division B. B.P. 218°. 

-ACETOPHENONE CeHs.CO.CHa CgHgO Beil.Vn-271 

M.P. 19.6° = 1.03810 nf? = 1.5339 

See 1:5515. Genus?: Division B. B.P. 202 °. 


1:5111 n-AMYL PHENYL KETONE 

(n-Caprophenone) 


C 12 H 16 O Beil.VII-333 


n.C5Hii.C— ^ 


M.P. 34.7° (1) B.P. 365.3° (1) Df = 0.95761 {!) nf? = 1.50373 <1) 
® n-Amyl phenyl ketone 2,4-dinitrophenylhy(irazone: thick red ndls. from AcOH; 
in.p. 168° cor. ( 2 ). 

® n-Amyl phenyl ketone semicarbazone: cryjst. from 50% ale., m.p. 131.5-132° (3) (4); 
133° cor. (2). 


1:5110 (1) Simon, Bull. soc. chim. Belg. 38, 5?, 59 (1929). (2) Evans, J. Chem. Soc. 1936, ?88. 

(3) Johnson, Schwartz, Jacobs, J. Am. Chem. Soc. 60, 1884 (1938). (4) Roll, Adams, J. Am. 

Chem. Soc. 53, 3474 (1931). 


- BENZOPHENONE (allotropic form) CeHe.CO.CeHs CiaHxoO Beil. Vn-410 

M.P. 36° 

See 1:5150. Genus?: Division A. M.P. 48°. 


1:5118 BENZYL METHYL KETONE C 9 H 10 O Beil’VII-303 

(Phenylacetone) CH 2 .CO.CH 3 

M.P, 37° B.P. 316.5° cor. = 1,0157 ng* - 1.5168 

(on supercooled liquid) 

[For prepn. (77-86% yield) via H 2 SO 4 hydrolysis of a-phenylacetoacetonitrile see 
(1); for prepn. (65-65% yield) via pyrolysis of phenylacetic acid + acetic ac. over Th 02 
see ( 2 ); in 32% yield from CeHe, chloroacetone + AICI 3 ( 12 ).] 
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C, with satd. aq. NaHSOs soln. (cf. T 1.11) readily forms NaHSOs addn. cpd. which on 
treatment with NaHCOa regenerates C (volatile with steam) — C with I 2 .KI soln. and alk. 
(T 1.81) yields CHI3 [cf. (3)] — C with Ca(OCl )2 soln. yields BzOH (1:0715), BzH 
(1:0195) and acetic ac. (1:1010) (4). 

C, on oxidation with CrOs (T 1.72), yields BzOH (1:0715) and acetic ac. (1:1010) — 
C, on reduction with 5 % Na/Hg in 50% ale., yields benzyl-methyl-carbinol [Beil. VI-5031 
(5); C reduced with Zn/Hg + HCl gives (90% yield) (6) w-propylbenzene (1:7450). 

® Benzyl methyl ketoxime: from C + NHoOH.HCl + NaOAc in dil. ale. (84% yield); 
m.p. 68-70° (7). 

® Benzyl methyl ketone phenylhydrazone: Ifts. from Igr.; m.p. 86-87° (8); 83° (9). 

® Benzyl methyl ketone /^-nitrophenylhydrazone: m.p. 145-145.5° (10). 

® Benzyl methyl ketone semicarbazone: j^r. from ale.; m.p. 199-199.5° (block) (11); 
187-190° cor. (rap. htg. by ord. method (II)). 

1:5118 (1) Julian, Oliver, Organic Syntheses 18, 54-55 (103S). (2) Herbst, Manske, Organic 

Syntheses 16, 47-50 (1936). (3) Schmidt. Arch. Pharm. 96 (1914). (4) Ssuknewitsch, 

Tschiliiigarjan, Ber. 69, 1542 (1936). (5) Errera, (Jazz. chim. ital. 16, 315 (1886). (6) Clem- 

meiisen, Ber. 46, 1839-1840 (1913). (7) Ncber, von Friodolshoirn, Ann. 449, 122 (1926). 

(8) Zincke, Zahn, Ber. 43, 854 (1910). (9) Trenklcr, Ann. 348, 110-111 (1888). (10) Dakin, 

J. Biol. Chem. 5, 173 (1908). 

( 11 ) Tiffencau, Cahnmann, Bull. aoc. chim. (5) 3, 1880-1881 (1935). (12) Mason, Terry, 

J. Am. Chem. Soc. 63, 1622 (1940). 


1:5130 PHORONE (CH3)2C=:CH.CO.CH=:C(CH3)2 C9H14O Beil. 1-951 
(Diisopropylideneacetone) 

M.P. 38° B.P. 198.5° 

Yel.-green pr. with disagreeable odor, si. remin. of geraniums — Boiling with dil. H 2 SO 4 
gives acetone, b.p. 56° (1:5400) + some mesityl oxide, b.p. 129° (1:5445)—C with 
phenylhydraziiie yields no phenylhydrazone but only the liq. l-phenyl- 3 -isobutenyl- 5 , 5 - 
dimethylpyrazoline (3) — For action of NH 2 OH see (4). 

Phorone tetrabromide: C, dislvd. in 10 pts. CS2 and treated drop wise with 2 moles Br 2 
with cooling, yields addn. prod., obt. by evapn. of CS2 and recrystn. from ale., m.p. 
88-89° (1). [Dif. from mesityl oxide (1:5445) which gives liq. dibrornide.] 

Phorone semicarbazone (?): C in ale. soln, reacts with 2 moles semicarbazide HCl in 
presence of AcOK to give prod., cryst. from aq., m.p. 221° (2). 

1:5130 (1) Claisen, Ann. 180, 12 (1875). (2) Rupe, Schlochoff, Ber. 36, 4382 (1903). (3) von 
Auwers, Kreuder, Ber. 58,1982 (1925). (4) Harries, Lehmann, Ber. 30, 2730, 230-234 (1897). 

- ^METHYLACETOPHENONE CH 3 .CO.C 6 H 4 .CH 3 C 9 H 10 O Beil. Vn-307 

M.P. 38° 

See 1:6530. Genus 7: Division B. B.P. 224°. 

1:5130 METHYL UNDECYL KETONE C 13 H 26 O BeU. 1-715 

(Tridecanone-2) CHg.CO. (CH 2 )io.CH 8 

M.P. 88.1° (1) B.P. 363° = 0.83168 (1> = 1.43176 (1) 

C on oxidn. with KaCr,©? + dil. HjSO, (cf. T 1.72) gives quant, yield of acetic ac. 
(1:1010) and undecylic ac. (1:0573) (2). 

® Methyl n-undecyl ketoxime: cryst. from ale. + pet. ether; m.p. 66-67° (3). 

® Methyl n-undecyl ketone ^-nitrophenylhydrazone: m.p. 101-102° (4). 
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® Methyl n-undecyl ketone 2,4-dinitrophenylhydrazone: or.-yel. cryst.; m.p. 69° (5) 
[cf. T 1.14]. 

® Methyl n-undecyl ketone semicarbazone: cryst. from ale.; m.p. 123° (2) (6); 126° 
(7). 

1:5130 (1) (Vutorirk, Bull. hoc. chirn. Belg. 45, 545-564 (1936). (2) Krafft, Ber, 12, 1667 (1879). 

(3) Guerin, Bull. hoc. chirn.. (3) 29, 1130 (1930). (4) Sengoku, Cent. 1934, 1, 235. (5) Allen. 

J. Am. Chem. Soc. 52, 2957 (1930). {6) Wilson, Keenan,./. A«sf>c. Official Agr. Chem, 13, 390, 

395 (1930). (7) Pickard, Kenyon, /. Chem. Soc. 99, 57 (1911). 


- LEVULINIC ACID CHs.CO.CHa.CHa.CCKDH CsHgOa Bed. m-672 

M.P. 33° 

See 1:0405. Genus 3: Acids. 


1:5133 


n-DODECYL METHYL KETONE 

(1''etradecanone-2) 


O 


n.Ci 2 H 26 . 



M.P. 33-34° 


C 14 H 28 O Beil. 1-716 


Cryst. from dil. ale. 

O.xidn. with CrOs (T 1.72) yields lauric ac. (1:0605) and acetic acid (1:1010). 

® n-Dodecyl methyl ketone semicarbazone: cryst. from ale., m.p. 115-116° (1). 
1:5133 (1) Ruzicka, Stoll, Scherrer, Helv. Chirn. Ac<al5,1464 (1932). 


1:5134 ETHYL n-UNDECYL KETONE 

(Tetradecaiione-3) 


O 



—C 11 H 23 


C14H28O 


M.P. 34° 

Cryst. from MeOH. 

® Ethyl n-undecyl ketoxime: cryst. from MeOH, m.p. 40° {!). 

® Ethyl n-undecyl semicarbazone: cryst. from MeOH, m.p. 92° (1), 

1:5134 (1) Blaise, Gu6riu, Bull. soc. chirn. (3), 29, 1210-1211 (1903). 


Beil. 1-716 


1:5135 


DIBENZYL KETONE 

(a,a'-Diphenylacet one) 


C16H14O 

<( )>—cH2.co.cH2—<( ^ 


Bea. Vn-445 


M.P. 34° B.P. 330.6’ eor. 

C in ale. soln., treated with NaOEt -f amyl nitrite at 6-10° yields isonitrosobenzy 
ketone; ndls., m.p. 116° (1). 

® Dibenzylketoxime: from C -f hydroxylamine HCl in boilg. 90% ale. 4* a little HCl; 
cryst. from ale., m.p. 123° (2); 125° (3). 

® Dibenzylketone phenylhydrazone: eas. obtd. by treating 1 g. C in 20 ml. 85% ale. 
with 1 g. phenylhydrazine in 2 ml. AcOH; Ifts. from ale., m.p. 121° (4) (5); 128-129° 
(3). 

® Dibenzylketone 2,4-dinitrophenylhydrazone: m.p. 100° {6) [cf. T 1.14]. 

® Dibenzyl ketone semicarbazone: from C + semicarbazide HCl + KOAc in dil. ale.; 
Ifts. from ahs. ale., m.p. 145-146° (7) (8); from dil. ale., m.p. 125-126° (7). 



1:5135-1:5141 


GENUS 7, DIV. A 


360 


1:5135 (l) Nober, Knoller, Herbst, Treesler, Ann. 471, 122 (1929). (2) Goldschmidt, Krczmar, 

Monatsh. 32, 604 (1901). (3) f>aneis. J. Chem. Soc. 75, S68 (1899). (4) Senderens, Bull, 

soc. chim. (4) 7, 654 (1910). (5) Trenklcr, Ajin. 248, 112 (1888). <6) Allen, Richmond, J. 

Org. Chew.. 2, 224 (1937). (7) Wedekind, Ber. 34, 2076, Note (1901). (8) Wedekind, Ann. 

378, 279 (1910). 


1:5140 


i^METHOXYACETOPHENONE 

(P“Acetylanisole) 


C9H10O2 

CHa.CO--^^ )>—OCH 3 


M.P. 38° B.P. 357° 


Befl. Vm-87 


[For propn. in 90-94yields from anisole, AC 2 O -f AICI 3 see (lO).] 

C, htd. in spacious flask with equal wt. AICI 3 for 1 J hrs. at 140*", evolves CH 3 CI; residue 
on soln. in dil. HCl, extn. with ether, etc., gives 70% yield p-hydroxyacetophenone, m.p. 
109° (1:1527) (1). 

C, in cold MeOH soln., treated with excess alk. NaOCl gives 90% yield 7 >-methoxybenzoic 
ac. (1:0805) (2) — 1 g. C shak. 6 hrs. with soln. of 3 g. KMn 04 , and 1 g. KOH in 300 ml. 
aq.; excess KMn 04 destroyed with ale., Mn 02 filtered, soln. acid, and ether extd.; crude 
purif. through NaHCOa gives 91% yield p-methoxyi)henylglyoxylic ac. [Beil. X-950], 
anhyd. ndls. from CeHe, m.p. 90° (3). 


(g) ^Methoxyacetophenone oxime: white ndls. from pet. ether, m.p. 86-87° (4). 

® />-Methoxyacetophenone phenylhydrazone: from C htd. 5 min. with phenylhydrazine 
(100% yield); yellowish ndls. from ale. or Igr., m.p. 142° (5). 

® )>-Methoxyacetophenone/^-nitrophenylhydrazone; or. Ifts. from ale.; m.p. 195-195.5° 

< 6 ). 

® ^Methoxyacetophenone 2,4-dinitrophenylhydrazone: red cryst., m.p. 220° cor. 
<7); 231.8° cor. (9). [Cf. T 1.14.] 

® ^-Methoxyacetophenone semicarbazone: ndls. from dil. ale., ni.p. 197-198° ( 8 ); 
196.5° ( 6 ). 


1:5140 (1) Hartmann, Gattermann, Ber. 25, 3533 (1892). (2) Van Arendonk, Cuperey, J. Am, 

Chern. Soc. 53, 3184-3186 (1931). (3) Kogcl, Becker, Aim. 465, 236 (1928). (4) von Auwers, 

Lechner, Bundesmann, Ber. 58, 41 (1925). (5) Korezynski, Kierzek, Gazz. chim. ital. 55, 

365 (1925). (6) Unger, Ann. 504, 279 (1933). (7) Allen, Richmond, J. Org. Chem. 2, 224 

(1937). (8) Wahl, Silberzweig, BuU. soc. chim. (4) 11, 69 (1912). (9) Ferrante, Bloom, 

Ann. J. Phami. 105, 383 (1933). (10) Adams, Nollcr, Organic Syntheses, CoU. Vol. I, 105 

(1932). 


1:5141 m-METHOXYBENZOPHENONE O C 14 H 12 O 2 Beil. Vm.l58 

(w-Iienzoylanisole; 

?n-anisyl phenyl ketone) 

M.P. 38° B.P. 342-343°/730 mm. 

C dislvd. in 4 pts. AcOH and boiled 1J hrs. with 48% HBr yields m-hydroxybenzophenone 
(1:1535) although much less readily than with corresponding 0 - and p-isomers ( 1 ) — C in 
CeHe refluxed 2 hrs. with AlBrs in CeHe gives 88 % yield m-hydroxybenzophenone (1:1535) 

( 2 ). 

1:5141 (1) Stoermer, Ber. 41, 323 (1908). ( 2 ) Pfeiffer, Loewe, J, prakt. Chem. (2) 147, 299 
(1937). 
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1:5142 0-METH03CYBENZOPHENONE O Beil. Vm-156 

(o-Benzoylanisole; 
o-anisyl phenyl ketone) 

OCHg 

M.P. 39*^ 

C in 4 pts. AcOH + that amt. of 48% HBr just insufficient to ppt. an oil, refluxed hrs. 
( 1 ), or C refluxed with 4 pts. AlBrg in 25 pts. CeHe for 4 hrs. (96% yield) ( 2 ) gives o-hydroxy- 
benzophenorie (1:1414). 

(g) o>Methoxybenzophenone oxime: from C -f hydroxylamine HCl -f NaOAc in dil. ale. 
refluxed 6 hrs. ( 1 (K)%) yield); ni.p. 145-148° (3). [After fusion or on recrystallization 
from AcOH the higher melting form is isomerized to a lower melting form, rn.p. 130° 
(3).] 

1:5142 (1) Bonnard, Moyer-Oulif, BulL soc. chim. (4) 49, 1305 (1931). (2) Pfeififer, Loewe, 

J. prakL Chern. (2) 147, 299 (1937). (3) Billon, Ann, chim. (10) 7, 341 (1927). 



- o-HYDROXYBENZOPHENONE Ci3Hio02 Beil. Vm-155 

(o-Benzoylphenol) 

M.P. 41° 

See 1:1414. Genus 4: Phenols. 


1:5144 INDANONE-1 
(a-Hydrindone) 



CgHsO Beil. VII-360 


M.P. 42® B.P. 241-242°/739 mm. 

This, from melt; ndls. from aq.; pi. from pet. ether — Dif. sol. aq.; eas. sol. ale., ether, 
CHClg — Eas. volatile with steam. 

C boiled with HNO 3 (D == 1 . 2 ) yields .smoothly ( 2 ) phthalic ac. (1:0820) — C, reduced 
with amalgamated Zn + dil. HCl gives 90% yield hydrindene (1:7511), b.p. 176-176.5° ( 8 ). 

[For prepn. in 50-00% yield from indene via addn. of HCl and oxidn. of product see ( 1 ); 
in 27% yield from hydrocinnamic acid (1:0615) by ring closure with fumg. H2SO4 at 140° for 
5 min. (9).] 

® a-Hydrindone oxime: from C in ale. NH 2 OH.HCI + excess alk.; cryst. from 50% 
ale. ( 2 ) or CHCI 3 + pet. ether (3), m.p. 144°. 

® a-Hydrindone phenylliydrazone : from C -f phenylhydrazine at 100 °; m.p. 124-128° 
(4). [After extraction with 10 pts. hot MeOH, followed by crystn. from MeOH, 
product melts in evacuated capillary at 134-135°^Cf. (4).] 

® a-Hydrindone ^-nitrophenylhydrazone: from C -h /J-nitrophenylhydrazine.HCl on 
warm, in dil. ale., or. pdr. from AcOH, m.p. 234-235° (5). 

® a-Hydrindone 2,4-dinitrophenylhydrazone: m.p. 258° ( 6 ) [cf. T 1.14]. 

® a-Hydrindone semicarbazone : from C in dil. ale. + semicarbazide HCl + KOAc; 
m.p. 233° after prelim, browning (7) [cf. (5)]. 


1:5144 ( 1 ) Pacaud, Allen, Organic Syntheses 18, 47-49 (1938). (2) Wislicenus, Ann. 275, 344- 
345 (1893). (3) Kipping, J. Chem. Soc. 65, 490 (1894). (4) Leuchs, Kowalski, Ber. 58, 2824 

(1926). (6) von Auwers, Auffenberg, Ber. 52, 106 (1919). (6) Allen, J. Am. Chem. Soc. 52, 

2958 (1930). (7) Revis, Kipping, J. Chem. Soc. 71, 241-242 (1897). (8) Clemmensen, Ber. 
47, 682-683 (1914). (9) Price, Lewis, J. Am. Chem. Soc. 61, 2563-2554 (1939). 
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1:5145 BENZALACETONE CioHioO Beil. Vn-364 

(Benzylideneacetone; / V- CH==CH.C 0 .CH 8 

methyl styryl ketone) ^' 

M.P. B.P. 262 ° cor. 

Eas. sol. ale., ether, CeHe, CHCI 3 ; spar. sol. Igr. — Sol. in cone. H 2 SO 4 with or.-red color; 
addn. of HNO 3 gives pale yel. — C can be purified by steam distn. — [For prepn. in 65-78% 
yield from benzaidehyde -f- acetone see ( 1 ).] 

C is sol. in KHSO 3 soln. ( 2 ); with satd. aq. NaHSOs soln. (ef. T 1.12) gives insol. NaHSOs 
addn. prod. (3) — C in 10 pts. CHCI 3 adds Br 2 in cold yielding benzalacetone dibromide 
[Beil. VII-315], ndls. from hot ale., m.p. 124-125° dec. (3) — C with NaOCl soln. at 60-70° 
gives 70% yield cinnamic ac. (1:0735) (4). 

C + equiv. amt. BzH in ale. soln. treated with a little 10 % NaOH, heated and stood, 
yields dibenzalacetone (1:9024), pale yel. pi. from ale., m.p. 112° u.c. (3). 

® Benzalacetone oxime: from C + NH 2 OH.HCI -f 1J moles NaOH in dil. ale.; cryst. 
from 60% ale., m.p. 11,5-116° (5). 

® Benzalacetone phenylhydrazone: from C + 1 equiv. phcnylhydrazinc in ale.; yel. 
ndls. from ale., m.p. 156-157° ( 6 ). [On htg. to its b.p. the phenylhydrazone is con¬ 
verted to l,5-diphenyl-3-methylpyTazoline (7).] 

® Benzalacetone /»-nitrophenylhydrazone: from C -f p-nitrophenylhydrazine.HCl in 
dil. ale.; cinnabar-red cryst. from ale. or AcOEt, m.p. 16,5-167° (S). [On boilg. with 
AcOH this prod, rearr. inlx) yel. l-(/>-nitrophenyl)-3-mcthyl-5-phenyl-pyrazolinc, 
ndls. from ale., m.p. 149° ( 8 ).] 

® Benzalacetone 2,4-dinitrophenylhydrazone: red. cryst. from AcOH, m.p. 227° (9); 

or.-red cryst. from ale., m.p. 223° <10). [Cf, T 1.14.] 

® Benzalacetone semicarbazone : lemon-yel. cryst. from ale., m.p. 180° (11). 

1:5145 ( 1 ) Drake, Allen, Organic Syntheses, Coll. Vol. I, 69-71 (1932). (2) Knoevenagel, Her. 

37, 4044 (1904), (3) Claisen, Ponder, Ann. m, 146-141 (1884). (4) Schorigin, et al., 

Centr. 1933, I, 2948. (5) Zelinsky, Ber. 30, 923 (1887). (6) Knorr, Ber. 30, 1099 (1887). 

( 7 ) Marshall, J. Chem. Soc. 107, ,521 (191.5). (8) von Auwers, Kreuder, Ber. 58, 1983 (1925). 

(9) Campl)€ll. Analyst 61, 393 (1936). (10) Allen, J. Am. Chem. Soc. 53, 2958 (1930). 

(Ill Wilson, Keenan, J. Assoc. Official Agr. Chem. 13, 390, 393 (1930). 

1:5148 PHENYL UNDECYL KETONE C 18 H 28 O Beil. Vn-345 

(Laurophenone) )>—CO.CuHaa 

MJ». 47“ 

(No derivatives known.) 

1:5150 BENZOPHENONE O CwHioO Beil. Vn-410 

(Diphenyl ketone) 

M.P. 48° B.P. 306° cor. 

[For prepn. in 80-89% yield from CeHe, CCI 4 *f AICI 3 see ( 10 ).] 

Pr., insol. aq., eas. sol. ale., ether — Gives yel. soln. in cone. H 2 SO 4 — Occurs also in 
metastable form (m.p. 26°) on cooling after fusion above 100° or evapn. of ether soln.; 
changes to stable form (m.p. 48°) on seeding with latter. 

Htd. gently with metallic Na yields intensely blue product — Reductn. with Mg + MeOH 
(89% yield) (1) or with Al isopropylate in isopropyl ale. (100% yield) (9) or 2% Na/Hg 
in abs. ale. -f- ether -f CsHe (98% yield) (11) gives benzohydrol (1:6960), cryst. from Igr., 
m.p. 67.5°. 
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® Benzophenone oxime: from C + NH 2 OH.HCI + excess alk., briefly htd. in 80% ale.; 

after acid, with HCl ppt. reorystd. from MeOH or Igr.; m.p. 142-143° (2). 

® Benzophenonephenylhydrazone: from refluxing dil. ale. soln. of C with phenyl- 
hydrazine hydrochloride -f AcONa for ^ hr.; the sepg. crude is recrystd. from ale.; 
colorless ndls., m.p. 137-138° (3). [For study of optim. cond. see (4).) 

® Benzophenone-j)-nitrophenylhydrazone: from 6 hr. htg. of ale. soln. of C with equiv. 

amt. p-nitrophenylhydrazine; yel. ndls. from ale.; m.p. 154-155° (5). 

® Benzophenone 2,4-dinitrophenylhydrazone; from C -f 2,4-dinitrophenylhydrazine; 

or .-yel. ndls. from AcOH; m.p. 238^-239° (6). [Use in quant, detn. of C (7) (12).] 

® Benzophenone semicarbazone: ndls. from ale., rn.p. 164-165° (8). 

1:5150 (1) Zenhmoister, Rom, Ann. 468, 123 (1929). (2) Lachmann, Organic Syntheses 10, lO-ll 

(1930). (3) P'iHchor, Her. 17, 576 (1884). (4) ArdaKh, Kollam, Rutherford, VValstaff, J. Am. 

Chem. Sac. 54, 721-727 (1932). (5) Hyde, Her. 32, 1814 (1899). (6) Campbell, Analyst 61, 

393 (1936). (7) Perkins, Edwards, Am. J. Pharrn. 107, 208- 209 (1935). (8) Borsche, Merk- 

witz. Her. 37, 3180 (1904). (9) Lund, Her. 70, 1524 (1937). (10) Marvel, Sperry, Organic 

Syntheses^ Coll. VoL I, 89-92 (1932). 

( 11 ) Riichmann, ,/. Am. Chem. Soc. 55, 773 (1937). (12) Iddles, Low, Rosen, Hart, Ind. 

Eng. Chem., Aruil. Ed. 11, 102-103 (1939). 


1:5153 METHYL /S-NAPHTHYL KETONE C 12 H 10 O Beil.Vn-402 

(2-Aeetonaphthone; 

2-acetylnaphthalene) 

M.P. 53-54° B.P. 301° 

Cryst. from ale., Igr. or xylene — Spar. sol. cold ale., Igr.; eas. sol. hot ale., or cold CS 2 , 
ether — Alleged to isomerize slowly, particularly in presence of impurities or cat., to ct-isomer 
(1:5600) (1). 

[For prepn. from CHsMgl + ^-naphthonitrile see (2).] 

Oxidn. with NaOCl yields 98% /3-naphthoic ac. (1:0800) (3) — Oxidn. with dil. HNOa 
(4) also yields /3-naphthoic ac. (1:0800) —Oxidn. with alk. KMn 04 at 53° yields /3-naph- 
thoylformic acid, CioHt.CO.TOOH, cryst. from CeHe, m.p. 171° (5). 

With A1 isopropylate in isopropyl ale. C reduces (90% yield) to methyl-jS-naphthyl- 
carbinol, cryst. from Igr., m.p. 72° (6). 

C in ale. soln., treated with ale. PkOH, yields a dif. sol. picrate, C. PkOH, m.p. 85° (7); 
82° (8). [Use in distinction or sepn. from more sol. a-isomer.] 

® Methyl/5-naphthyl ketoxime: m.p. 145° u.c. (9); 145-146° (8) [cf. also (13)]. 

® Methyl /5-naphthyl ketone phenylhydrazone: m.p. 176-177° (10); 171° u.c. (9). 

® Methyl /5-naphthyl ketone 2,4-dinitrophenylhydrazone: red ndls. from AcOH, m.p. 
262° dec. (13) [cf. T 1.14]. 

® Methyl /5-naphthyl ketone semicarbazone: m.p. 234r‘235° (11); 235-237° (12). 

1:5153 (1) Chopin, Bull soc. chim. (4) 45, 167 (1929). (2) Allen, Hubbard, J. Am. Chem. Soc. 
53, 385 (1930). (3) Newman, Holmes, Organic Syntheses 17, 65-67 (1937). (4) Rousset, 

BuU. soc. chim. (3), 15, 61 (1896). (5) Popovici, Compt. rend. 191, 210-211 (1930). (6) Lund, 

Ber. 79, 1524 (1937). (7) Stobb^, Lonzner, Ann. 380, 95 (1911). (8) St. Pfau, Ofner, Helv. 

Chim. Acta 9, 670-671 (1926). (9) Claus. Tersteegen, J. prakt. Chem. (2) 42, 518 (1890). 
(10) von Braun, Hahn, Seemann, Ber. 55,1691 (1922). 

(11) Barbot, BuU. soc. chim. (4) 47, 1319 (1930). (12) Darzens. Compt. rend. 145, 1343 

(1907); (13) Campbell, Analyst 61, 393 (1936). (14) Bachmann, Barton, /. Org. Chem. 3, 
300-311 (1938). 
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- n-CAPROYLRESORCINOL CuHieOa BeU. S.N. 775 

(2,4-Dihydroxy-l-»i-caproylbenzene) 

M.P. 56-57° B.P. 343-345° 

See 1:1443. Genus 4: Phenols. 

1:5155 BENZALACETOPHENONE C 16 H 12 O BeU. Vn-478 

SSTtliyl ketone) <Z>-^H=CH-C0-<[3 
M.P. 58° B.R 345-348° u.c. 

Pale yel. pr. from ale.; cas. sol. ether, CHCI 3 , CS 2 ; moderately sol. ale.; dif. sol. pet. 
ether — Sol. in cone. H2SO4 with intense yel. color. [For prepn. in (5.5-78% yield from 
benzaldehyde -f- aeetophenone see ( 11 ). 1 

C dissolves in warm 20Vi KILSO 3 soln. and on cooling seps. ppt. of K ehaleone hydrosul¬ 
fonate from which NaOH regenerates C (1) — C dislvd. in AC 2 O, treated with 2 drops of 
soln, of cone. H 2 SO 4 in AC 2 O, stood 24 hrs., poured into aq. gives oil which cryst. on shaking; 
product is a dimer, cryst. from ale., m.p. 134° (2) — C in other treated with Br 2 (1 mole) 
yields ehaleone dibromide [Beil. Vll-445], cryst. from ah;., m.p. 157° (3). 

Reaction of C with hydroxylamine is disputed; S 4 '.e Beil. VlI-478 and ( 12 ) — C in ale. 
warmed 1 hr. at 100 ° with 1 mole phenylhydrazine yi(4ds 1,3,5-triphenylpyrazoline, yel. 
ndls. from hot ale., m.p. 134-135° ( 4 ) ( 5 ) ((5) — C in ale-, refluxed several hrs. with 1 mole 
y>nitrophenylhydrazinc IlCl -f- a little cone. HCl yields l-(p-nitrophenyl)-3,5-diphenyl- 
pyrazoline, yel, ndls. from ale., m.p. 177-177.5° ( 7 ) — C with 2,4-dinitrophenylhydrazine 
3 delds mixt. of ehaleone 2,4-dinitrophenyIhydrazon(;, or.-red needles from AcOH, m.p. 244° 
dee. ( 8 ); 245° cor, (9) [use in quant, detn. of C (13)] and corresponding l-(2',4'-dinitro- 
phenyl)- 3 , 5 -diphenylpyrazoline (9); on recrystn. from solvent coiitg. trace of mini, acid 
mixt. is converted to latter cpd., m.p. 175° cor. (9). 

C in ale. stood 48 hrs. with 2.5 moles semicarhazide acetate in dil. ale. yields white ppt. of 
a-form of ehaleone semiearhazone, purified by soln. in CHCI 3 and pptn. with pet. ether; 
m.p. 108° si. dee. ( 10 ). 

1:5155 ( 1 ) Knoevoiiag('l, Ber, 37, 4049 (1904). (2) Wiclaiid, Ber. 37, 1147 (1904). (3) Pond, 

York, Moore, J. Am. Chem. Soc. 33, 790 (1901). (4) Knorr, Laubmaiin, Ber. 31, 1210 (1888). 

(5) von Auwers, Voss, Ber. 43, 4422 (1909). (0) Raiford, Davis, J. Am. Chem. Soc. 50, 156-162 

(1927). (7) von Auwers, Kreuder, Ber. 58,1986 (1925). (8) Campbell, Analyst 61, 393 (1936). 

(9) Allen, Richmond, J. Org. Chem. 3, 224-225 (1937). (10) Heilbron, Wilson, J. Chem. Soc. 

101, 1486-1487 (1912). ^ ^ 

( 11 ) Kohler, Chadwell, Organic Syntheses, Coll. Vol. I, 71-73 (1932). (12) von Auwers, 

Muller, J. prakt. Chem. (2) 147, 57 80 (1933). (13) Iddles, Low, Rosen, Hart, Ind. Eng, 

Chem., Anal. Ed. 11, 102-103 (1939). 

1:5160 PHENYL j^-TOLYL KETONE C 14 H 12 O BeiLVn-440 

(p- Methy Ibenzophenone) 

M.P. 60° B.P. 3;?6° cor. 

Sol. ale., ether, CeHe; dif. sol. Igr. — C also known in metastable form, m.p. 55°. 

C, oxidized for 24 hrs. with K 2 Cr 207 + dil. H 2 SO 4 (1) or better with 4% KMn 04 (2), 
yields p-benzoylbenzoic ac. [Beil. X-763]; cryst. from 30% AcOH, m.p. 194°. C, reduced 
with 2% Na/Hg in abs. ale. + CeHe + ether gives 98% yield (10) phenyl-p-tolyl-carbinol 
(1:5949). 

® Phenyl ^tolyl ketoxime; C (1 pt.) -f NH 2 OH.HCI (1 pt.) treated with 1.7 pts. 

NaOH in dil. ale., stood overnight gives mixt. of two stereoisomeric oximes; the mixt. is 
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pptd. with HCl and separated by fractional pptn. with aq. from AcOH soln.; the dif. 
sol. form has m.p. 154®; the more sol. form, m.p. 115® (3) (4) [cf. (5)]. 

® Phenyl j^-tolyl ketone phenylhydrazone: from C -h phenylhydrazine in AcOH, on 
stdg. a few hrs.; white cryst., m.p. 109® (6) [with ale. or dil. AcOH solns. the oil first 
formed slowly solidifies]. 

® Phenyl ^-tolyl ketone 2,4-dinitrophenylhydrazone: or. cryst., m.p. 199-200® (7); 
202.4® cor. (8) [cf. T 1.14]. 

® Phenyl ^-tolyl ketone semicarbazone: from C + semicarbazide HCl + NaOAc in dil. 
ale. at 100° for 4 hrs.; cryst. from ale., m.p. 121-122° (block) (9). 

1:5160 (1) Radziszpwski, her. 6, 811 (187;i). (2> Meyer, MonaUh. 28, 1224 (1907). 

(3) Hantzsnh, Ber. 23, 2325 (1890). (4) Semper, Liehteristadt, Ber. 51, 936-937 (1918). 

(5) llaehmaiin. Barton, J, Org. Chem. 3, 305 (1938). (6) Overton, Ber. 26, 26 (1893). 

(7) Grieve, Hey, J. Chem. Soc. 1934, 1806. (8) Fcrrante, Bloom, Am. J. Pharm. 105, 383 

(1933). (9) Bruzau, Ann. chirn. (11) 1, 353 (1934). (10) Bachmaiiii, J. Am. Chem. Soc. 55 

773 (1937). 


1:5165 DESOXYBENZOIN 

(Benzyl phenyl ketone) 

M.P. 60° B.P. 321® cor. 


C14H12O 

<^-ch,.co-<3 


Beil. Vn-431 


Tbls. from ale.; cas. sol. cold ale., ether; dif. sol. hot aq. — [For prepn. in 82-83% yield 
from phenylacetic ac;. + C^oHr, sec (7).] 

C boiled with 3 pts. 70^-^ aq. KOH splits into toluene (1:7405) and BzOH (1:0715) in 
good yield (1) — C is readily attacked by nitrous ac. with oxidation and nitration. ' 

® Desoxybenzoin oxime: from C in ale. on boilg. with NH 2 OH, pouring into aq., ext-g. 
with ether, evaporating; ndls. from ale., m.p. 98° (2). 

® Desoxybenzoin phenylhydrazone: from C in dil. A(<>H on treatment with phenyl- 
hydrazine; yel. Ifts. from ale., m.p. 116® (3). [On htg. product 1 min. with a little 10% 
HCl brown oil results which on stirring with AcOH gives (juant. yield of 2,3-diphenylin- 
dole [Beil. XX-520]; m.p. 123.0-123.5® (3).] 

® Desoxybenzoin ^-nitrophenylhydrazone: red brown cryst.; m.p. 163° (4). 

® Desoxybenzoin 2,4-dinitrophenylhydrazone: orange cryst., m.p. 204® cor. (5). 

® Desoxybenzoin semicarbazone: from C with semicarbazide HCl + KOAc in dil. ale., 
m.p. 148® (6). 


1:5165 (1) Knocvcnagol, Arndts, Ber, 35, 1983, Note (1902). (2) Beckmann, Giinther, Ann, 

252, 68 (1889). (3) Bodforss, Ber. 58, 782 (1925). (4) Shima, Cent. 1930, II, 2363. 

(5) Allen, Richmond, J. Org, Chem. 2, 224 (1937). (6) Tiffcncau, Ann. chim. (8) 16, 360 

U907). (7) Allen, Barker, Organic Syntheses 12, 16-18 (1932). 


- BENZOYLACETONE C 10 H 10 O 2 Beil. Vn-680 

M.P. 60-61® . B.P. 261° 

See 1:1450. Genus 4: Phenols. 


1:5170 >.METHOXYBENZOPHENONE C14H12O2 Beil.Vm -159 

(p-Anisyl phenyl ketone; 
p-benzoy lanisole) 

M.P. 62 ® B.P. 354 ° 

C -h 4 pts. 48% HBr dislvd. in AcOH and refluxed 12 hrs. (1) or C + 4 pts. AlBra in 30 
pts. CeHe refluxed 4 hrs. (95% yield) (2) gives 4-hydroxybenzophenone (1:1560). 
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C dislvd. in 10 pt8. HNOs (D = 1.5), kept 12 hrs., poured onto ice, semi-aolid ppt. recryst. 
from ale., gives yel. ndls. of 3-nitro-4-mcthoxybenzophenone, m.p. 105° (3) t— C, reduced 
with Zn dust -|- dil. aq. ale. NaOH gives (66% yield) />-anisyl-phenyl-carbinol (1:5956), 
cryst. from dil. ale., rn.p. 59-60° (9). 

® ^Methoxybenzophenone oxime: C with neutral hydroxylamine yields mixt. of 
stereoisomeric oximes, sepd. by fractional pptn. of AcOH soln. with aq.; higher melting 
less sol. a-isomer, m.p. 137-138° (4); 146-147° (5); lower molting more sol./9-isomejr, 
m.p. 115-116° (4) (5). 

(g) ^Methoxybenzophenonephenylhydrazone: fromC + phemylhydrazine or its acetate 
in ale. soln.; cryst. from ether, m.p. 132° (6) — [Although two isoirujric forms are known 
[Beil. XV-199] only the higher melting isomer is formed by above method (5).] 

® ^-Methoxybenzophenone j>-nitrophenylhydrazone: or. Ifts. from ale., m.p. 198-199° 

(7) . 

® ^Methoxybenzophenone 2,4-dinitrophenylhydrazone: deep or. cryst., m.p. 180° 

(8) [cf. T 1.14]. 

1:5170 (l) Blakry, Jones, Scarborough, J. Chern. Soc. 1927, 2807. (2) Pfeiffer, Loewe, J. prakt, 

Chem. (2) 147, 300 (1937). (3) Ref. 1, page 2S70. (4) Hantzseh, Bcr. 24, 51 (1891). 
(5) Stoerni(*r, Ber. 44, 667 (1911). (6) Hantzach, Knifft, Ber. 24, 3525 (1891). (7) Unger, 
Ann. 405, 284 (1933). (8) Ferrantt?, Bloom, Am. J. Pharm. 105, 383 (1933). (9) Norris, 

Blake, J. Am. Chem. Soc. 50, 1811 (1928). 


- 1-ACET0.2-NAPHTH0L C 12 H 10 O 2 Beil. S.N. 751 

M.P. 64° 

See 1:1459. Genus 4: Phenols. 

1:5174 CINNAMALACETONE C 12 H 12 O Beil. VII-390 

)>—CH=CH—CH=:CH.C0.CH3 

M.P. 68“ 

Lfts. from ether — Insol. aq.; sol. ale., ether, C'eHe — On stdg. even in dark autooxidizes 
to an oily prod. (1); on illumination or htg. in absence of air polymerizes to a resinous dimer 
(1). [For prepn. of C from cinnamaldehyde (1:0245) and acetone (1:5400) see (2).] 

C is sol. in cone. H 2 SO 4 with yel. color which disappears on dilution with aq. 

C in ale. treated with BzH -h NaOH yields benzal-cinnamal-acetone, pale yel. lfts. from 
ale., m.p. 106° (3) — C with boilg. NaOH yields cinnamalacetic acid [Beil. IX-638], m.p. 
166°, -f CHCI 3 (4). 

® Cinnamalacetone oxime : from C 4- NHoOH.HCl -h Na2C08 in dil. ale. at room temp.; 
ndls. from ale., m.p. 153° (5); 152° (6). 

® Cinnamalacetone phenylhydrazone; from C -j- phenylhydrazine; citron-yel. lfts. 
from ale., m.p. 180° (7). 

® Cinnamalacetone 2»4-<linitrophenylhydrazone : purple-red lfts. from AcOH, m.p. 

222-223° 18); brown-red lfts. from CHCI 3 -h MeOH, m.p. 218-220° (9) [cf. T 1.14]. 

® Cinnamalacetone semicarbazone: yel. ndls. from ale., m.p. 186° (10). 

1:5174 (l) Stobb4, Hensel, Simon, J. prakt. Chem. (2) 110, 148, 152 (1925). (2) Bauer, Dieterle, 
Ber. 44, 2693 (1911). (3) Scholtz, Ber. 29, 614 (1896). {4) Did, Einhorn, Ber. 18, 2321 
(1886). (6) Scholtz, Ber. 28, 1726 (1895), (6) Batty, et al.. J. Chem. Soc. 1038, 178. (7) Ref. 
4, page 2323. (8) Campbell, Analyst 61, 393 (1936). (9) Borsche, Feitzsch, Ber. 02, 371 
(1929). (10) Eupe, Schlochoef, Ber. 86, 4381 (1903). 
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1:5175 LAURONE CH 8 .(CH 2 )io.CO.(CH 2 )io.CH 3 C 28 H 46 O Befl. 1-719 

(Di-n-undecyl ketone) 

M.P. 69.5® 

® Laurone oxime: obtd. by addg. a dil. McOH soln. of 0.6 g. NH 2 OH.HCI + 12 g. KOH 
to warm MeOH soln. of C, kc^eping 4 hrs. at room temp, then htg. at 60-70® for J hr. 
After lilt, from sepd. KCl, filtrate acidif. with warm dil. HCJ, and after cooling, the 
pptd. oxime rccrystd. from ale., m.p. 39-40® (1) (2). 

1:5175 (1) Kipping, J. Chem. Soc. 57, 983 (1890). (2) Petroff, Karasseff, Tschelzowa, BuU. soc, 

chim, (5) 3, 173 (1930). 

- DIBENZOYLMETHANE C 16 H 12 O 2 Beil. VII-769 

(w-Beiizoylacetophenone) 

M.P. 78® 

See 1:1480. Genus 4: Phenols. 

1:5180 a-HYDROXYACETOPHENONE C 8 H 8 O 2 Beil. Vin-90 

(lienzoylcarbinol; phenaoyl ^ CO.CH 2 OH 

alcohol) ^ 

M.P. 86° 

Pr. (from Igr.), hexag. tbls. (from ale. or ether); cryst. from hot aq. with aq. of crystn. 
and then melts 73-74®. 

C, on htg. alone or with dil. NaOH, decomposes yielding benzaldehyde (1:0195) — C 
reduces ammon. AgNOa soln. or Fehling’s soln. (T 1.22) — Gives dif. sol. NaHSOs compd. 
(cf,.T1.12). 

C, in dil. ale. soln., shaken with aq. Cu(OAc )2 gives 60% phenylglyoxal (1:0278) (1) — 
[For prepn. of C by hydrol. of pheuacyl bromide, see (2) (3).] 

® a-Hydroxyacetophenone oxime: from 5 g. C by warm, several hrs. with mixt. of 5 g. 
NH 2 OH.HCI, 10 ml. aq., 29 ml. 2.5 N ale. KOH, and 20 ml. ale.; yield 3.9 g. (70%); 
cryst. from CeHf,, m.p. 70° (3). 

® a-Hydroxyacetophenone phenylhydrazone : from C, dislvd. in hot aq., and treated 
with aq. soln. of 1 pt. phenylhydrazine HCl and 1| pts. AcONa, gives an oil, which 
after solid, is dislvd. in ether, Igr. added, and the mixt. cone.; ndls., m.p. 112° (4). 

® a-Hydroxyacetophenone semicarbazone : ndls. from ale., m.p. 146-146.5° (5). 

® Phenacyl acetate: from C -f AC 2 O at 100°; cryst. from ether, m.p. 49° (6). [Prepd. 
indirectly from phenacyl Br -f NaOAc; m.p. 40® (7).l 

® Phenacyl benzoate: ndls. from dil. ale.; m.p. 118®. [l^epd. indirectly from phenacyl 
bromide -f NaOBz (7).] 

® Phenacyl j^nitrobenzoate : m.p. 128.4°. [Prepd. indirectly from phenacyl bromide -|- 
sodium p-nitrobenzoate (7).] 

1:5180 ( 1 ) Henze, Z. physiol. Chem. 108 , 82-84 (1931). (2) Stoermer, Ber. 30 , 2294 (1906). 

(3) Gabriel, Colman, Ber. 47, 1867 (1914). (4) Laubmann, Ann. 243, 245 (1888). (5> von 

Auwers, Mauss, Cent. 1028 , 1, 2607. (6) Nef, Ann. 335, 268 (1904). (7) Rather, Reid, J. Am. 

Chem. Boc. U, 83 (1919). 


1:5185 

M.P. 95 


DI-^-TOLYL KETONE CisHuO 

ch-oo^o-ch. 

° B.P. 335° 


Beil. Vn-451 


Cryst. (from ale.) — Insol. aq.; very eas. sol. ale., ether, CHCls, CS 2 , cone. H 2 SO 4 . 

C, treated with HNO 3 (D = 1.5), with cooling, yields 3,3'-dinitro-4,4'-dimethylbenzo- 
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phenone, poured into aq., ppt. recrystd. from ale.; yellow ndls., m.p. 144° (1) — C in inixt. 
of ether + Celle shaken with Mgl 2 -f Mg gives 94% yield 4,4',4",4'"-tetramethylbenzo- 
pinacol; pr. from CHCI 3 ; m.p. 183-184°rap. htg. ( 2 ). 

C treated wuth 2 % Na/Hg in abs. ale. -f Celle + ether gives (96% yield) di-p-tolyl- 
carbinol (1:5959) (5). 

® Di-^-tolylketoxime: by 2 hr. boilg. of a dil. ale. soln. of 1 g. C, 1.2 g. NH 2 OH.HCI, 
and 2 g. NaOH: eolorless Ifts. from ale.; m.p. 163° (3). 

® Di-^-tolylketone phenylhydrazone: by 2 hr. warming of a soln. of 1 g. C, with 1.5 g. 
phenylhydrazine in some 60% AcOH; the reactn. mixt. is poured into very dil. HCl, the 
sepg. solid recryst. from ale.; yel. pr., m.p. 100° (3). 

® Di-^-tolylketone 2,4-dinitrophenyIhydrazone: or. cryst., m.p. 229.4° cor. (4) [cf. 
T1.14]. 

1:5185 ( 1 ) Errora, Gazz. cMm. itnl. 21,1, 99 (1891). (2) Gomberg, Bafhmann, J. Am. Chem. Soc. 

49, 249-250 (1927). (3) Bistrz.vcki, Reintke, Ber. 38, 842 (1905). (4) Ferrante, Bloom, 

Am. J. Pharm. 105, 3S3 (193.3). (5) Baehmann, J. Am. Chem. Soc. 55, 773 (1933); 55, 

2137 (1933). 

- BENZIL <( )>-CO.CO—<( )> Ci 4 Hio 02 BeU.Vn -747 

M.P. 95 ° 

See 1:9015. Suborder II: Colored compounds. 

- m-HYDROXYACETOPHENONE C8H8O2 Beil. Vra -86 

(w-Acetylphenol) 

M.P. 96° B.P. 396° 

See 1:1506. Genus 4: Phenols. 

- 2 -ACETO.l-NAPHTHOL C12H10O2 Beil. Vm.l 49 

M.P. 103° B.P. 335° si. dec. 

See 1:1515. Genus 4: Phenols. 

- ^HYDROXYACETOPHENONE C8H8O2 BeH. Vni -87 

(p-Acetylphenol) 

M.P. 109° 

See 1:1527. Genus 4: Phenols. 


— DIBENZALACETONE C17H14O Beil. Vn-500 

)>—CH=CH.CO.CH=CH—<( ^ 

M.P. 118° 

See 1:9024. Suborder II: Colored compounds. 


1:5195 ANISOIN 

(4,4'-Dimethoxy- 

benzoin) 

M.P* 113° 


C16H16O4 


Beil. VIII-433 


^QCHs 

ini 


Pr. from dil. ale. — Insol, hot aq.; dif. sol. ether, cold ale.; eas. sol. hot ale. [For prepn. 
from p-methoxybenzaldehyde (1:0240) by act. of KCN in 60-60% yield see ( 1 ); in 76% 
yield see ( 2 ).] 
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C is sol. in cone. H 2 SO 4 with pale green color changing to yel. and purple-red on warming— 
C reduces Fehling’s solri. (T 1 . 22 ) (1) (3) or alk. KMn 04 (60% yield) (1) giving anisil 
[Beil. Vlll-4281; golden yel. ndls. from ale., m.p. 133®. 

C (5 g.) + nitrobenzene (4 g.) in ale. (50 ml.) boiled 2-3 min. with 6 % ale. NaOEt 
gives 80% yield anisil (cf. above) (4). 

® Anisoin semicarbazone: from 2 g. C -f 1 g- AcOK in 150 g. ale. treated at room temp, 
with soln. of 1 g. semiearbazide HCl in 25 ml. aq., and filtered from turbidity. On 
standing 5 days semicarbazone cryst. out — Recrystn. from ale. + little aq. gives 
colorless pr., m.p. not sharp but on rap. htg. about 185° cor. (5). 

(g) Anisoin acetate: from C + AcC3; cryst. from ale. -f jjet. ether; m.p. 94-95° ( 6 ). 

1:5195 (l) van Alphen, Itm. trav. chiin. 48, 1112-111.3 (1929). (2) Dewar, Reid, Chemutry 

Industry 55T, :i47-348 (1936). (3) Fischii, Ann. 211, 215 (1882). (4) Nisbet, J. Chem. Soc. 

1928, 3124. (5) Biltz, Ariid, Ann. 339, 271 (1905). (6) McKenzie, Pirie, Ber. 69, 874 (1936). 


— m-HYDROXYBENZOPHENONE Ci3liio02 Beil. Vin-157 

M.P. 116° 

See 1:1535. Genus 4: Phenols. 


1:5300 ACENAPHTHENONE 
M.P. 131° cor. 



C 12 H 8 O BeiL Vn-410 


Colorless ndls. from ale. — Very eas. .sol. ale., CIICI3, CoHe; dif. sol. Igr. — Volatile with 


steam. 

C is sol. in ale. KOH with viol(;t color, but ppts. unchanged on acidifn. — C boiled with 
aq. NaOH in air gives naphthalic ac. (1:0890) — C in ale. -j- PkOH in ale. yields acenaph- 
thenone picrate; yel. ndls., m.p. 113° ( 1 ) — C -j- equiv. amt. BzH + a little aq. alk. gives 
aim. quant, yield of benzalaconaphthcnone; yel. cryst. from dil. ale., m.p. 107° ( 2 ). 


® Acenaphthenone oxime: from C in ale. warmed with NH 2 OH.HCI + Na 2 C 03 ; 
cryst. from ale., m.p. 175° (3); cryst. from CeHe, m.p. 183-184° (4) [m.p. of acenaph- 
thenequinone dioxime i.s 222 ° dec.]. 

(g Acenaphthenone phenylhydrazone: from C in ale. refluxed with equiv. amt. phenyl- 
hydrazine; cryst. from ale., m.p. 90° darkening ( 1 ). [C (1 g.) -f phenylhydrazine 
(0.65 g.) in 10 ml. AcOH, hUi. at 100° for 2-3 hrs. gives yel. ppt. of acenaphthindole, 
cryst. from dil. ale., m.p. 235° (5).] 


1:5200 (1) Graebe, Jequicr, Ann. 290, )200 (1896). (2) Ref. 1, page 204. (3) Graehe, Gfeller, 

Ann. 276, 13 (1892). (4) Morgan, Stanley, J. Soc. Chem. Ind. 44T, 493-496 (1925). (5) Sir- 
car, Gop^an, J. Indian Chem. Soc. 9, 298-299 (1932). 


1:5301 /»-PHENYLACETOPHENONE 

(4-Acetylbiphenyl; 
methyl />-xenyl ketone) 

M.P. 131° B.P. 335-337° 


O C 14 H 12 O Beil. VIl-443 


Cryst. from ale. or acetone. 

[For prepn. from AcCl -f biphenyl -f AICI 3 in CeHc (70% yield) see (1); from AC 2 O 4 - 
biphenyl -j- A 1 CI ,3 in CS 2 (80% yield) see { 2 ).] 

Oxidn. with boilg. alk. KMn 04 gives p-phenylbenzoic ac. (80% yield) ( 3 ) ( 4 ), cryst. from 
ale. (to remove terephthalic ac.), m.p. 228° — Oxidn. with NaOCl yields CHCI 3 and 
p-phenylbenzoic ac. (3). 
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Reductn. with amalgamated zinc + HCl yields 4-ethylbiphenyl, b.p. 280°, cryst. from dil. 
ale., m.p. 46-47° (5). 

C in AcOH treated with equal wt. Br 2 (in AcOH) at 50° yields 7 >-phenylphenacyl bromide 
(cf. T 1.391), Ifts. from ale., then from toluene, m.p. 126-127° ( 6 ) ( 2 ). 

C added grad, to fumg. HNO3 at 0°, stood, poured into aq., gives 2,4'-dinitro-4-acetylbi- 
phenyl, pale yel. ndls. from dil. ale., m.p. 155-156° (1). 

Pure C + BzH in ale. htd. 10 min. at 100 ° with few drops 50% KOH gives 60% yield 
4-phenylchalcone (4-cinnamoylbiphenyI), pale yel. Ifts. from CeHg, m.p. 156° (7) ( 8 ). 

C with AcCl 4 - AICI 3 gives 51% yield 4,4'-diacetylbiphenyl, Ifts. from ale., m.p. 191° 
(9). 

® j^-Phenylacetophenone oxime: from C -|- NH 20 H.H(yl + pyridine in ale., ndls. from 
EtOH, m.p. 186-187° ( 10 ) ( 11 ). 

1:5201 (l) Grieve, liev, J. Chem. Soc. 1933, 970. (2) Drake, Bronitskv, J. Am. Chem. Soc. 52, 

3718 (1930). (3) Gull, Turner. J. Chem. Soc. 1920, 498. (4) Kindler, Ann. 452, 103 (1927). 

(5) von Auwers, Julicher, Ber. 55, 2183 (1922). (6) Garpenter, ^'urncr, J. Chem. Soc. 1934, 

870. (7) Dilthey, J. prakt. Chem. (2) 101,196 (1921). (8) Baehmann, Wiselogle, J. Am. Chem. 

Soc. 56,1559 (1934). (9) Silver, Lowy. J. Am. Chem. Soc. 56, 2429-2430 (1934). (10) Bach- 

mann, Barton, J. Org. Chem. 3, 309 (1938). 

(11) Ingersoll, White. J. Am. Chem. Soc. 54. 279 (1032). 


1:5205 XANTHYDROL 

(9-Hydroxy xanthene) 

M.P. abt. 122-124° dec. (see text) 

M.p. somewhat indefinite owing to conversion by loss of water to dixanthyl ether, m.p. 
219° — C must be dried at room temp, owing to disproportionation to xanthone (1:7275) 
and xanthene [Beil. XVI1-73| ( 1 ). [For prepn. from xanthone in 91-95%; yield by reductn. 
with Na/Hg -f ale. see ( 2 ).] 

White voluminous ndls. pptd. from ale. by addn. of aq.; can be reerystd. from hot Igr. but 
on continued boiling dehydrates yielding dif. sol. dixanthyl ether — On htg. in air C gives 
sublimate of xanthone (1:7275). 

C is characterized by extraordinary reactivity of hydroxyl group — C, boiled 5 min. with 
0.01 N HCl, is completely changed to mixt. of equal parts xanthone (1:7275) and xanthene 
[Beil. XVII-73], but C is not affected by boilg. O.l N Na(^H (3) — C dislvd. in cone. HBr 
and added dropwise to warm ale. yields AcH xanthene (4) — C is sol. in cone. H 2 SO 4 
with yel. color and green fluores. — With ale. NH 2 OH C yields xanthylhydroxylamine 
[Beil. XVIII-638] in cold; similarly C with phenylhydrazine ppts. xanthylphenylhydrazine; 
and C with semicarbazide gives xanthylsemicarbazide [Beil. XVIII-588] (5). 

® Dixanthylurea: Aq. soln. of urea treated with 5 - 10 % ale. C and 2-3 vols. of AcOH 
yields quant, ppt. silky ndls., m.p. abt. 260° dec. ( 6 ). [Xanthone and xanthene simul¬ 
taneously formed by disproportionation, remain in soln.] 

® Dixanthyl: 2 g. C in 20 ml. AcOH, treated with 2.25 g. SnCh in 5 ml. cone. HCl ppts. 
or.-red complex salt which on 5-10 min. boilg. changes to white ndls. After treat, with 
15 ml. boiling ether and drying, gave 1.4 g. dixanthyl, m.p. after recrystn. from Igr. 204° 
(7). 

1:5205 (1) Kny-Jones, Ward, Analyst 54 , 574-575 (1929). ( 2 ) Hollemann, Organic Syntheses^ 

Coll Vol I, 539-540 (1932). (3) Kny-Jones, Ward, J. Chem. Soc. 1980, 535, 539. (4) Fosse. 

Compt. rend. 133, 881 (1901). (5) Fosse, Ann. chim. (9) 6, 31-32 (1916). (6) Ref. 5, page 66. 

(71 Wanschiedt, Moldavski, Ber. 63, 1368 (1930). 



C13H10O2 


Beil. XVn-129 
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1:5210 


- o-BENZOYLBENZOIC ACID 


M.P. 127 ^ 

See 1:0720. Genus 3: Acids. 

H 

167 

M.P. 133° B.P. 344° 

Hexag. pr. from ale.; often sulfur yel. in color — Insol. cold aq., dif. sol. cold ale. but 
very eas. sol. hot ale.; si. sol. ether. 

[For prepn. in 83% yield from BzH NaCN see ( 1 ).] 

C in ale. soln. reduces Tollens’ reagt. (T 1 . 11 ) and Fehling’s soln. (T 1.22). [Use in 
quant, detn. of C < 2 ).] — C on oxidn. with CUSO 4 in dil. pyridine gives ( 86 % yield) benzil 
(1 :_9015) (3). 

C in isopropyl ale. treated with Al isopropylate gives (90% yield) meso-hydrobenzoin ( 4 ) 
[Beil. VI-1003], pi. from ale., m.p. 138° — C wdth SOCI 2 gives (75-79% yield) (5) desyl 
chloride [Beil. VII-430], ndls. from ale., m.p. 66 -67°. 

Color reaction on alk. oxidn.: C boiled with N NaOH in stream of air gives RV-Ti 
color ( 6 ). [I'or study of this reaction see (7) ( 8 ).] 

® Benzoin a-oxime: from C in ale. htd. with NH 2 OH.HCI -f equiv. NaOH; ppt, 
recrystd. from ether to remove accompanying / 8 -stereoisomer; pr. from CeHe, m.p. 
151-152” (9) [m.p. / 8 -beiizoiri oxime, 99°]. 

® Benzoin a-phenylhydrazone : from C -f phenylhydrazine (1 mole) on htg. in ale.; 
ndls. from CeHe + Igr., m.p. 158-159° ( 10 ). [The / 8 -stereoisomer, m.p. 106°, is more 
sol. in ale. than the a form.] [C in AcOH boiled J hr. with excess phenylhydrazine 
yields benzil bisphenylhydrazone, yel. ndls. from AcOH or CcHe, m.p. 225° ( 10 ).] 

® Benzoin 2,4-dinitrophenylhydrazone: yel. cryst. from ale., m.p. 245° (11); m.p. 234° 
(12) [cf. T 1.14]. [Use in de.tn. of C ( 21 ).] 

® Benzoin a-semicarbazone: from C -h semicarbazide HCl (1 mole) in pyridine stood 
at room temp. 6 days; poured into aq.; m.p. 205-206° (13). 

® Benzoin acetate: from C with AC 2 O ■+■ trace cone. H2SO4; yield quant.; cryst. from 
90% ale,, m.p. 83° (14). [For prepn. on larger scale (86-90% yield) see (15).] 

® Benzoin benzoate: from C -f- BzCl on htg. to 195°; cryst. from 75% ale,, m.p. 124- 
125° (13). 

® Benzoin ^nitrobenzoate: from C + p-nitrobenzoyl chloride htd. in xylene; yellow¬ 
ish pr. from CeHe, m.p. 123° (16). 

® Benzoin benzenesulfonate : from C -h C 6 H 6 .SO 2 .Cl 4- powd. NaOH in CeHe; cryst. 
from ale., m.p. 99-100° (17). 

® Benzoin N-phenylcarbamate: cryst. from CeHe; m.p. 165° (18). 

® Benzoin N-^-nitrophenylcorbamate : yel. ndls. from ale., m.p. 183° (19). 

® Benzoin N-a-naphthylcarbamate: m.p. 140° (20). 

( 1 ) Adams, Marvel, Organic Syntheses, CoU. Vol I, 88-89 (1932). (2) Stern, Z. physik, 

Ckem, 56, 514 (1905). (3) Clarke, Dregcr, Organic Syntheses, CoU. Vol. I, 80-82 (1932), 

( 4 ) Lund, Ber, 76, 1524 (1937). (5) Ward, Organic Syntheses 12, 20-21 (1932). (6) Hantzsch, 


1:5310 d,/-BENZOIN 


V-C — C— / S C14H12O2 Beil, vm- 

• ^^ i II ^^ 

611 o 
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Glower, Ber. 40, 1519-1523 (1907). (7) Corson, McAllister, J, Am. Chem. 8oc. 51, 2824-2825 

(1929). (8) Weissberger, Mainz, Strassnr, Ber. 62,1942-1952 (1929). (9) Werner, Detscheff, 

Ber. 72 (1905). (10) Smith, Ransom, Am. Chem. J. 16, 111-112 (1894). 

(11) Campbell, Analyst 61, 393 (1936). (12) Allen, J. Am. Chem. Soc. 52, 2958 (1930). 

(13) Hopper, J. Chem. Soc. 127, 1285 (1925). (14) Madelimg, Oberwegner, Ann. 4M, 228 

(1931). (15) Corson, Saliani, Organic Syntheses 12, 1-2 (1932). (10) Meisenheimer, Ber. 

88 , 877 (1905). (17) Foldi, Ber. 60, 664 (1927). (18) Beckmann, Paul, Ann. 266, 24 (1891). 

(19) van Hoogstraten, Rec. trav. chim. 51, 427 (1932). (20) Biekel, PYcnejh,./. Am. Chem. Soc. 

48, 749 (1926). 

(21) Iddles, Low. Rosen, Hart, Ind. Eng. Chem., Anal. Ed, 11, 102-103 (1939). 


- />-HYDROXYBENZOPHENONE C 13 H 10 O 2 Beil. Vm-158 

M.P. 134-135“ 

See 1:1560. Genus 4: Phenols. 

- FUROIN C 10 H 8 O 4 Beil. XIX-204 

M.P. 135° 

See 1:1565. Genus 4: Phenols. 

- ACETONEDICARBOXYLIC ACID ( oHeOfi Beil, ra-789 

(/3-Kctoglutaric acid) HOOC.CH 2 .CO.CH 2 .COOH 

M.P. 135° dec. 

See 1:0485. Genus 3: Acids. 


o-(/»-TOLUYL)BENZOIC ACID 


M.P. 139° 

See 1:0750. Genus 3: Acids, 


0 



C1BH12O3 


Beil. X-759 


CH 3 


H 2 C- 


-C=0 


1:5315 c?-CAMPHOR 


CHa—C—CHs 


H2C 


CioHieO Beil. VH-lOl 


H 


-CH 2 


M.P. 179° 


B.P. 309° 


Opt. active: [a]^ in ale. = -|-44° — Tough, white cryst., translucent, slightly unctuous 
mass, with peculiar characteristic odor. Small fragments thrown on pure water float about 
with circular motion, immed. ceasing on addn. of drop of oil — Very volat., sublg. crystn. on 
sides of container at ord. temp, and in sapon. test depositing in condenser. Sol. unchanged 
in cone. H 2 SO 4 — Very dif. sol. aq.; very sol. ale., ether, acetone, CS 2 , CeHB. 

C in boilg. AC 2 O oxidized with Se02 gives 90% yield camphorquinone (1:9083), m.p, 
198° (8). 
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® cf-Camphor oxime: To 0.1 g. camphor add 0.2 g. powd. NH 2 .OH.HCl, 1.5 g. NaOH, 
trace of aq., then 5 ml. ale., and reflux 1 hr. Cool, add 10 ml. aq., shake and filter, 
then add dil. HCl till just acid. Wash ppt. with aq., dry at 50°; m.p. 118-119° u.c. 
(1) [cf, (2)]. 

® d-Camphor 2,4-dinitrophenylhydrazone: or. ndls, from ale., m.p. 177° (3); 175° (4) 
[cf. T 1.14]. [The 2,4-'dinitrophenylhydrazone from synthetic camphor has m.p. 164° 
(5).] 

® d-Camphor semicarbazone: 1.5 g. C in 2.0 ml. AcOH are added to a soln. of 1.2 g. 
seinicarbazide HCl and 1.5 g. AcONa in 2.0 ml. aq. After warming, and cooling, 
pptd. by aq., filtered, and recrystd. from ale. or CeHe; m.p. 236-238° (6); 247-248° 
cor., dec. (7). 

1:5215 (1) Mullikon,“ Method ” I, 150 (1904). (2) Lenz, Arch. Pharm. 249, 292-295 (1911). 
(3) (^anipbf‘ll, Ajialyat 61, 393 (193(J). (4) Brady, J. Chem. Soc. 1931, 750-759. (5) .Janot, 
Mouton,,/. pharm. chim. 23, 547 549 (1936); Chem. Abs. 31, 2750 (1937). (6) Tiernann, Ber. 

28, 2191-2192 (1S95). (7) Brodt, Perkin, J. Chem. Soc. 103, 2189, Note (1913),- J. prakL 

Chem. (2) 89, 216, Note (1914). (8) llupe, Tomassi di Vignano, Hdv. Chim. Acta 20, 1081 

(1937). 

- TRIKETOHYDRINDENE HYDRATE C 9 He 04 Beil.Vn-867 

Ninhydrin ”) 

M.P. 341° dec. 

See 1:1625. Genus 4: Phenols. 



ORDER I: SUBORDER I: GENUS 7: KETONES 
Division B, Liquid Ketones 

1:5400 ACETONE CH 3 .CO.CH 3 CsHsO Beil. 1-635 

(Dimethyl ketone) 

B.P. 56° M.P. -95° Dt® = 0.7912 nl? = 1.3590 

Ale. ethereal odor — C is misc. with aq., aJc., ether — C is salted cfct from aq. solns. by 
addn. of CaClz, K 2 CO 3 . 

For purification of C via cpd. with Nal (3C.Nal) see ( 1 ) (2) (3). [For extensive survey 
of methods of purification see (4).] 

C with satd. aq. NaHSOa (cf. T 1 . 12 ) yields NaHSOa addn. cpd. — C treated with I 2 + 
KI soln. and alk. (T 1.81) yields CHIa, m.p. 119° in cold [dif. from ethyl methyl ketone 
(l.;_5405)]. 

C in equal vol. CHCI 3 treated with a small piece of solid KOH and shaken in cold for a 
few minutes yields ppt. of l,l,l-trichloro-/er-butyl ale. (chloretone); after (evaporation of 
liq. and washing with aq. prod, is left as cpd. with i H 2 O; m.p. 80-82° after sintering at 76°. 
[If prod, is distd. (b.p. 167°) dist. is anhydrous and melts 96-97° after sintering at 89° (5).] 

Acetone oxime [Beil. 1-649] and ac^etone phenylhydrazone [Beil. XV-129| are not recom¬ 
mended as derivs. for identification. 

® Sodium nitroprusside test (Legal reaction) : To 2 ml. cold aq. add 5 drops C, then 
2 drops 1 % aq, soln. of sodium nitroprusside, and finally 2 drops 10 % NaOH. Divide 
soln. into two parts, (a) and (!)), adding to latter 3 drops of AcOH. Part (a) is orange 
(O), but changes to clear yel. (Y-YTi) in 20 min.; part (b) on acidfn. is red (K-RTi) 
with si. tend, toward purple. This hue unchanged after 20 rnin., although intensity si. 
dimin. ( 6 ). 

® Dibenzalacetone: To 2 drops C add 0.4 ml. aq., 2.0 ml. ale., 0.4 ml. benzaldehyde, 
and finally 0.5 ml. 10% NaOH. Boil the mixt. one min. over small flame, cool, and 
shake vigorously. Filter off the product, wash with 2 ml. cold ale., and rccryst. from 
2 ml. boiling ale. Wash with ale., dry at 100°, m.p. (rap. htg.) is 111-112° me. [This 
test has been employed on aq. solns. contg. as little as 2 % of acetone. In such cases 
emulsions can sometimes be caused to cryat. by addn. of 1 ml. cold ale. Very dilute 
solns. of acetone should be coned, by distn. ( 6 ).] 

® Acetone ^nitrophenylhydrazone: yel. ndls. from ale., m.p. 148-149° (7). [Use in 
quant, detn. of C ( 8 ).] 

® Acetone 2,4-dinitrophenylhydrazone: yel. ndls. from ale., m.p. 128° (9); 126° ( 10 ). 
[Use in quant, detn. of C (11) ( 12 ) [cf. T 1.14].] 

® Acetone semicarbazone : ndls. from aq. or acetone; m.p. 190° (13). 

1:5400 (1) Shipsey, Werner, J. Chem. Soc. 103, 1255-1257 (1913). (2) Wadsworth, Dawson, 

J. Chem. Soc. 1026, 2784-2786. (3) Macy, Thomas, J. Am. Ctrnn. Soc. 48,1547-1550 (1926). 

( 4 ) Weissberger, Proskauer, “ Organic Solvents” (1925). (5) Sah, Lei, Ma, Science Repls. 

Nad. Teing Hua Univ., Ser. A-1, 209-214 (1932). (6) Mulliken, ” Method ” I, 148 (1904). 

(7) Dakin, J. Biol. Chem. 4, 238 (1908). (8) Dehio, Z. anal. Ckem. 104, 417-422 (1936). 

(9) Allen, J. Am. Chem. Soc. 52, 2958 (1930). (10) Campbell, Analyst 01,393 (1936). 

(11) Perkins, Edwards, Am. ,/. Pharm. 107, 209 (1935). (12) Iddles, Jackson, Ind. Eng. 

Ch&m., Anal. Ed. 0,454-456 (1934). (13) Ciamician, Silber, Ber. 48,186 (1915). 
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1:5405-1:5410 


1:5405 ETHYL METHYL KETONE CH 3 .CH 2 .CO.CH 3 C 4 H 8 O Beil. 1-666 
(Butanone-2) 

B.P. 80“ M.P. -86.4“ = 0.805 n|>® = 1.3791 

C is misc. with aq., ale., ether — C with aq. forms homogeneous binary const, boilg. mixt. 
(b.p. 73.6°) contg. 88 . 6 % by wt. of C (1) — For purification of C via cpd, with Nal 
(3 C.Nal) see ( 2 ) ( 8 ). [For soly. data on system: C + aq. see ( 10 ).] 

C with satd. aq. NaHSOa soln. (of. T 1.12) yields NaHSOs addn. cpd. 

C on oxidn. with CrOs (T 1.72) yields acetic ac. ( 1 : 1010 ). 

Ethyl methyl ketoxime [Beil. 1 - 668 ] and ethyl methyl ketone phenylhydrazone [Beil. 
XV-130] are both liquids and not recommended as derivs. 

® Ethyl methyl ketone ]>-nitrophenylhydrazone : yel. ndls. from aq. ale.; m.p. 128-129° 
(3); 124-125° (4). 

® Ethyl methyl ketone 2,4-dinitrophenylhydrazone : yel. cryst. from ale.; 115° (5); 

116-117° (9) [cf. T 1.14]. [Use in quant, detn. of C ( 6 ).] 

® Ethyl methyl ketone semicarbazone: cryst. from aq.; m.p. 135-136° (7). 

1:5405 (1) Marshall. J. Chem. Soc. 89, 1376 (1906). (2) Lochte, Ind. Eng, Chem. 16, 956 (1924). 

(3) Dakin, Biol. Chem.. 4, 238 (1908). (4) Bauer, Strauss, Dcr. 65, 312 (1932). (5) Allen, 

J. Am. Chem. Boc. 52, 2957 (1930). (6) Iddles, Jackson, Ind. Eng. Chem., Anal. Ed. 6, 454- 

456 (1934). (7) Scholtz, Ber. 29, 610 (1896). (8) Wadsworth, Dawson, ./. Chem. Soc. 1926, 

2784-2786. (9) Dirseherl, Nahm, Ber. 73, 449 (1940). (10) Giimings, Plonk, Carter, J. Am. 

Chem. Soc. 62, 1923 (1940). 


— BIACETYL C 4 H 6 O 2 Beil. 1-769 

B.P. 89° 

See 1:9500. Suborder II. Colored compounds. 


1:5410 ISOPROPYL METHYL KETONE CsHioO BeiL 1-682 

(2-Methylbutanone-3) (CH 3 ) 2 CH.CO.CH 3 

B.P, 94.3“ (1) = 0.8046 (1) nj? = 1.38788 

[For prepn. (59% yield) from fer-amyl ale. (1:6160) -j- Br 2 see ( 2 ).] [For soly. data on 
system: C -f- aq. see ( 8 ).] 

C on oxidn. with CrOa + H 2 SO 4 (T 1.72) gives acetic ac. ( 1 : 1010 ) and CO 2 . 

Isopropyl methyl ketoxime [Beil. 1-683] and isopropyl methyl ketone phenylhydrazone 
[Beil. XV-131] are liquids and not recommended as derivs. 

® Isopropyl methyl ketone A-nitrophenylhydrazone: or.-yel. ndls. from ale.; m.p. 
108-109° (3). 

® Isopropyl methyl ketone 2»4-dinitrophenylhydrazone : or.-yel. cryst. from ale. 4- 
CHCI 3 , m.p. 117° (4); 119-120° (5) [cf. T 1.14]. 

® Isopropyl methyl ketone semicarbazone: cryst. from ale.; m.p. 112-113° (6); 113- 
114,5° (7). 

1:5416 (1) Rintelen, Saylor, Gross, J. Am. Chem. Soc. 59, 1129 (1937). (2) Whitmore, Evers, 
Rothrock, Organic Syntheses 13, 68-70 (1933). (3) Dakin, J. Biol. Chem. 4, 238 (1908). 
(4) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (5) Lewis, Simonsen, J. Chem. Soc, 1936, 736. 
(6) Bardan, Bull. soc. chim. (4), 49, 1875-1876 (1931). (7) Whitmore, Evers, J. Am. Chem. 

Soc. 55, 815 (1933). (8) Ginnings, Plonk, Carter, J. Am. Chem. Soc. 62, 1923 (1940). 
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1:5415 METHYL n-PROPYL KETONE CH 3 .CO.C 3 H 7 CbHioO Beil. 1-676 

(Pentanone-2) 

B.P. 103.3° (1) 2^** = 0.80639 (1) nf? = 1.39013 {]) 

[For soly. data on system: C + aq. see (11).] 

C with satd. aq. NaHSOs soln. yields NaHSOs addn. cpd. — C on oxidn. with CrOs + 
H2SO4 (T 1.72) yields propionic ac. (1:1025) and acetic ac. (1:1010). 

Methyl n-propyl ketoxirne [Beil. 1-677] and methyl 7i-propyl ketone phenylhydrazone 
[Beil. XV-130] are liquids and not recommended as derivs. 

(g) Methyl n-propyl ketone ^-nitrophenylhydrazone : m.p. 117° <2) (3). [For data on 
mixed m.p. wuth corrosp. dcriv. of pentanone-3 see (10).] 

® Methyl n-propyl ketone 2,4-dinitrophenylhydrazone : yel.-or. cryst. from ale., m.p. 

143-144° (4); 142° (5); 141° (6) [cf. T 1.14]. (Use in quant, detn. of C (7).] 

(g Methyl n-propyl ketone semicarbazone : m.p. 112° (8); 105-106° (9). [For data on 
mixed m.p. with correap. dcriv. of pentanone-3 see (10).] 

1:5415 (l) Ceuterick, Bull. .soc. chim. Belg. 45, 555, 558 (1036). (2) Btilow, Doiglrnayr, Ber. 

37, 4530 (1904). {3> Dakin, Am. Chem. J. 44. 46 (1010). (4) Cainpboll, Analyst 61, 393 

(1936). (5) Morgan, Hardy, Chemistry & Indn.stry 52, 518-5J9 (1033). (6) Alloii, Arn. 

Chem. Soc. 52, 2957 (19.30). (7) Iddles, Jackson, Ind. Eng. Chem., Anal. Ed. 6, 454-456 

(1934). (8) Michael, .7. Am. Chem. Soc. 41, 419 (1019). (O) Whitmore, Evers, J. Am. Chem. 

Soc. 55,815 (1933). (10) Mowat, Smith, J. Chem. Son. 1938, 21. 

(11) Ginnings, Plonk, (.'arter, J. Am. Chem. i:ioc. 62. 1023 (1040). 


1:5420 DIETHYL KETONE CH 3 .CH 2 .CO.CH 2 .CH 3 C 5 H 10 O Beil. 1-679 
(Pen tanone-3; propione) 

B.P. 103.0° (1) M.P. -39.8° {1) 2^® = 0.81433 (1> nf,® = 1.3937 

"He (yeu = 1-39466 (1) 

Sol, in 15 vols. cold aq. — C with satd. aq. NaHSOs soln. (T 1 . 12 ) adds NaHSOs only 
with difficulty — C with hot Ca(OCl )2 soln. yields acetic ac. ( 1 : 1010 ), propionic ac. 
(1:1025), and CHCI 3 ( 2 ). [For soly. data on system: C -f- aq. see ( 8 ).] 

C on oxidn. with CrOs + H 2 SO 4 (T 1.72) yields propionic ac. (1:1025) and acetic ac. 
(1:1010) — C reduced with A1 isopropylate -h isopropyl ale. gives (60% yield) (3) diethyl- 
carbinol (1:6175). 

Diethyl ketoxirne [Beil. 1-680] and diethyl ketone phenylhydrazone [Beil. XV-130] are 
both liquids and not recommended as derivs. 

® Diethyl ketone ^-nitrophenylhydrazone: or.-yel. ndls. from 50% ale., m.p. 144° (4). 

[For data on mixed m.p. with corresp. dcriv. of pentanone-2 (1:5415) see (7).] 

® Diethyl ketone 2,4-dinitrophenylhydrazone; pale or. cryst. from ale. or AcOEt -f 
CHCI 3 ; m.p. 156° (5) [cf. T 1.14]. 

® Diethyl ketone semicarbazone : m.p. 13S-139° (6). [For data on mixed m.p. with 
corresp. deriv. of pentanone-2 (1:5415) see (7).] 

1:5420 (1) Timmermans, Hcnnaut-Roland, J. chim. phys. 29, 548-550 (1932). (2) Ssukne- 

witsch, Tschilingarjan, Ber. 69, 1541 (1936). (3) Lund, Ber. 70, 1524 (1937). (4) Boese, 

Jones, Major, J. Am. Chem. Soc. SS, 3540 (1931). (5) Allen, J. Am. Chem, Soc. 52, 2958 

(1930). (6) Schroeter, Ber. 49, 2733 (1916). (7) Mowat, Smith, J. Chem. Soc. 19^,21. 

(8) Ginnings, Plonk, Carter, J. Am. Chem. Soc. 62, 1923 (1940). 

1:5425 PINACOLONE (CH 3 ) 3 C.CO.CH 3 C 6 H 12 O Beil. 1-64 

(“ Pinacoline (er-butyl methyl ketone) 

B.P. 106° cor. M.P. -49,8° (8) 1^® = 0.8114 = 1.3956 (9) 
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Oil with peppermint odor — Soly. in aq. at 15® is 2.44% — [For soly. data on system: 
C + aq. see (10).] — [For prepn. in 65-72% yield via rearr. of pinacol hexahydrate (1:5810) 
with dil. H 2 SO 4 sec ( 1 ).] 

C does not add NaHSOs (T 1 . 12 ) —C with alk. -|- I 2 (T 1.81) gives no CHI 3 but a 
yellowish white cryst. cpd., m.p. 68 °. 

C oxidized wMth CrOs + H 2 SO 4 (T 1.72) or with NaOBr at 0° (71-74% yield) (2) gives 
trimethylacetie ac. (1:0410). 

Pinacolone phenylhydrazoiie [Beil. XV-131] is liquid and not recommended as a deriv. 

® Pinacolone oxime: from C -f NH 2 OH.HCI + NaOH in dil. ale.; m.p. 77-78® (3), 
78.5^79.5° (9). 

(g) Pinacolone 2,4>dinitrophenylhydrazone: or.-yel. cryst. from ale.; m.p. 125° (4) [cf. 

T 1.14]. [On fusion this form changes to a second modification, m.p. 131® (5) ( 6 ).] 

(g) Pinacolone semicarbazone: m.p. 157-158° (7). 

1:5425 (1) Hill, Floadorf, Organic Syntheses, Coll. Vol. I, 451-452 (1932). (2) Sandborn, Bous- 

(luet, Organic Syntheses, Coll. Vol. I, 512-513 (1932). (3) Piloty, Stock, her. 35, 3097 (1902). 

( 4 ) Allen, J. Am. Chem. Soc. 52, 2958 (1930). (5) Whitmore, Laughlin, Am. Chem. Soc. 

55, 3736 (1933). (6) Brunner, l-^armer. J. Chem. Soc. 1937, 1043. (7) Gilman, Nelson, Rec. 

trav. chim. 55, 529 (1930). (8) Hill, Kropa, J. Am. Chem. Soc. 55, 2510 (1933). (9) Whit- 

nior(‘, Noll, M<‘unier,./. Am. Chem. Soc. 61, 684 (1939). (10) Ginnings, Plonk, Carter, J. Am. 

Chem. Soc. 62, 1923 (1940). 

1:5430 ISOBUTYL METHYL KETONE C 6 H 12 O Beil. 1-691 

(‘^ Hexone ”) (CH 3 ) 2 CH.CH 2 .CO.CH 8 

B.P. 116.8° U) = 0.8008 (1) nJJ* = 1.39694 

Strong camphoraceoiis odor; insol. aq.; misc. ale., ether, CeHs. [For soly. data on 
system: C + aq. see (5).] 

C with satd. aq. NaHSGs soln. (cf. T 1 . 12 ) >delds NaHSOs addn. cpd. 

C oxidized with CrG;i (T 1.72) yields isobutyric ac. (1:1030), isovaleric ac. (1:1050), 
and acetic ac. ( 1 : 1010 ) — C, reduced with Na -j- moist ether, gives 70% yield isobutyi- 
raethyl-carbinol (1:6199) + some isobutyl-methyl-pinacol (2). 

(g Isobutyl methyl ketone 2,4-dinitrophenylhy<irazone: or .-red cryst. from ale.; m.p. 
95® (3) [cf. T 1.14). 

(g Isobutyl methyl ketone semicarbazone: m.p. 132® (4). 

1:5430 (1) Rintelen, Saylor, Gross, Am. Chem. Soc. 59, 1129 (1937). (2) Clarke, Shreve, 

Am. Chem. J. 35, 515 (1906). (3) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (4) Skita, Ber. 

41, 2939 (1908). (5) Ginnings, Plonk, (barter, J. Am. Chem. Soc. 62, 1923 (1940). 


1:5431 


sec-BUTYL METHYL KETONE O 


(3-Methylpentanone-2; 
a,a-ethylmethylacetone) 


CH,.CH2.CH—d)—CHj 

in. 


CeHuO 


BeU. 1-693 


B.P. 117.7° (1) Df = 0.8145 (I) ng = 1.4003 (1) 

117.8° (2) D*” = 0.816 (2) - 1.3990 (2) 

Liq. with peppermint odor — For toxicity see (3) — Occurs in acetone oil (4). [For 
soly. data on system: C + aq. see ( 8 ).] 

Reductn. with Na in moist ether gives 3-methylpentanol-2 (1:6202), accompanied by 
a smaller quant, of corresp. pinacol (5) (1). 

In dioxane soln. yields CHI 3 with NaOH 12 (T 1.81) ( 2 ) — Oxidn. with NaOBr yields 
ethyl-methyl-acetic acid (1:1105) (2). 
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® ^ec-Butyl methyl ketone 2,4-dinitrophenylhy(irazone: m.p. 71.2° (2). 

® 5 ec-Butyl methyl ketone semicarbazone: cryst. from pet. ether, m.p. 94-95° ( 6 ); 
95-96° (7). 

1:5431 (1) Zelinsky, Zelikow, Ber. 34, 2865 (1901). (2) Drake, Keitch, J. Am. Chem. Soc. 57. 

2624 (1935). (3) Specht, U. S. Pub. Health Repts. 53. 292-300 (1938). (4) Suida, P5U, 

Monatsh. 48. 169 (1927); Z. angew. Chem. 40, 505 (1927). (5) Wislieenus, Ann. 219, 309 

(1883). (6) Evers, Rothrook, Woodburn, Stahly, Whitmore, J. Am. Chem. Soc. 55, 1138 

(1933). (7) Courtot, Bull. soc. chim. (3) 35, 981 (1906). (8) Giimings, Plonk, Carter, J. Am. 


Chem. Soc. 62. 1923 (1940). 



1:5433 DUSOPROPYL KETONE 

0 

C 7 H 14 O BeU. 1-703 

(2,4-Dimethylpentanone-3; 
isobutyrone) 

(CH 3 ) 2 CH—(!>-CH(CHs )2 


B.P. 124° 

£>^ = 0.8108 

nf? = 1.4001 (1) 


Insol. aq. [For soly. data on system: C -f aq. see (11).] Misc. ale., ether — Yields no 
NaHSOs cpd. 

[Prepn.: by oxidation of diisopropylcarbinol with Na 2 Cr 207 + H 2 SO 4 below 35° (74% 
yield) (1); by action of BF 3 on isobutyric anhydride (81.5% yield) (2).] 

Reduction with Na -f moist CeHo (3) or with Na/Hg in ale. (4) yields diisopropylcarbinol 
(1:6215), b.p. 140°. With isoproi)yl MgBr or with <er-butyl MgBr C does not add, but is 
reduced (78 -80% yield) to dii.sopropylcarbinol (5). 

Oxidn. with CrOs (T 1.72) yields acetone (1:5400), acetic ac. ( 1 : 1010 ) and isobutyric 
acid (1:1030) — Oxidn. with Ca(OCl )2 yields CHCI 3 , much acetic ac. and a smaller amt. 
isobutyric ac. ( 6 ). [Dif. from di-?i-propyl ketone which resists Ca (OCl) 2 .] 

® Diisopropyl ketone 2, 4-dinitrophenylhydrazone: or. cryst., m.p. 85-86° (7); 88° (8). 

® Diisopropyl ketone semicarbazone: reported m.p.’s vary widely: highest is 160° cor. 
(9), 149° (10). 

1:5433 ( 1 ) Whitniore, Stahly, J. Am. Chem. Soc. 55, 4155 (1933). (2) Meerwein, Vossen, 

J. vraki. Chem. (2) 141, 166 (1934), (3) MUnch, Ann. 180, 333 (1875). (4) Poletaeff, Ber. 

24, 1309 (1891). (5) Conant, Blatt, J. Am. Chem. Soc. 51, 1235 (1929). (6) Ssuknewitsch, 

Tschilingarjan, Ber. 69, 1541 (1936). (7) Whitmore, Laughlin, J. Am. Chem. Soc. 54, 4393 

(1932). (8) Allen, Richmond, J. Org. Chem. 2, 222-226 (1937). (9) Spielman, Schmidt, 

J. Am. Chem. Soc. 59, 2010 (1937). (10) Hauser. Renfrow, J. Am. Chem. Soc. 59, 1826 (1937). 

(11) Ginnings, Plonk, Carter, J. Am. Chem. Soc. 62, 1923 (1940). 

1:5435 n-^BUTYL METHYL KETONE C 4 H 9 .CO.CH 3 CeHizO Beil. 1-689 
(Hexanone-2) 

B.P. 187.8° (1) 1^® = 0.81187 (1) n|? = 1.40069 (1) 

[For soly. data on system: C + aq. see (8).] 

[For prepn. in 50% yield by ketone splitting of ethyl n-propylacetoacetate see (2).] 

C with satd. aq. NaHSOa soln. (cf. T 1.12) yields NaHSOa addn. cpd. 

C oxidized with CrOa -f H 2 SO 4 (T 1.72) yields n-butyric (1:1035), n-valeric (1:1060) 
and acetic (1:1010) acids — C reduced with Na-f-EtOH gives (33% yield) hexanol-2 
(1:6210) (3). 

? 2 -Butyl methyl ketoxime [Beil. 1-689] and r^-butyl methyl ketone phenylhydrazone 
[Beil. XV-131] are both liquids and not recommended as derivs. 

® n-Butyl methyl ketone 2,4-dinitrophenylhy(lrazone: red-or. cryst. from ale.; m.p. 

106° (4); gold.-yel. Ifts. from MeOH, m.p. 106-109° <7) [cf. T 1.14]. 

® n-Butyl methyl ketone semicarbazone: m.p. 121° rap. htg. (5); 127° cor., rap. htg. 

( 6 ). 
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1:5435 (1) Oeuterick, BuU* «oc. chim, Belg. 45, 553, 555, 658 (1936). (2) Johnson, Hager, 
Organic Syntheses, Coll. Vol. I, 345 (1932). (3) Olivier, Rec. trav. chim. 55, 1029 (1936). 

(4) Allen, J. Am. Chem. Soc. 53, 2957 (1930). (5) Blaise, Luttringcr, Bull. soc. chim. (3) 33, 

823 (1905). (6) Bouveault, Locquin, Bxdl. soc. chim. (3) 31, 1157 (1904). (7) Dirscherl, 

Nahm, Ber. 73, 450-451 (1940). (8) Ginnings, Plonk, Carter, J. Am. Chem. Soc. 63, 1923 

(1940). 


1:5445 MESITYL OXIDE (CH 3 ) 2 CH=CH.CO.CH 3 CeHioO Befl. 1-736 

(Isopropyl ideneace tone) 

B,P. 130° Df = 0.8653S ng* = 1.44397 

Oil of characteristic odor; dif. sol. aq.; niisc. ale., ether. (For prepn. in 65% yield by 
distn. of diacetone ale. (1:6423) with I 2 see (1).] 

C with satd. aq. NaHSOs soln. (cf. T 1.12) gives quant, yield of NaHSOs addn. epd. from 
which orig. C can be regenerated ( 2 ) — C decolorizes Br 2 aq. and reduces alk. KMn 04 
(T_^1.34) — C with alk. + I 2 (T 1.81) yields CHI 3 [cf. (3)]. 

C boiled with a little H 2 SO 4 or alk. yields acetone, b.p. 56° (1:5400). 

C with phenylhydrazine gives no phenylhydrazone but instead 60% yield of liq. 1 -phenyl- 
3 , 5 , 6 -trimethyIpyrazoline [Beil. XXIII-35] (4). 

® Mesityl oxide oxime (/3-form): from C -f NH 2 OH.HCI in MoOH on stdg. 8 days and 
treating pptd. oxime HCl with Na^CXla; ni.p. 48-49° (5) ( 6 ). 

® Mesityl oxide ^-nitrophenylhydrazone : from C in ale., mixed with aq. p-nitrophenyl- 
hydrazine HCl; or.-yel. mils. fn)m ale., m.j^. 132-134° (4). [On boilg. 1 hr. with 3 pts. 
AcOH this prod, is smoothly converted to l-(7>nitrophenyl)-3,5,5-trimethylpyrazoline, 
ro.p. 205-208°, also formed directly from C -h p-nitrophenylhydrazine HCl on refluxing 
'‘(4), and formerly reported (7) as the p-nitrophenylhydrazone.) 

® Mesityl oxide 2y4-dinitrophenylhydrazone: red cryst. from AcOH, m.p. 203° ( 8 ); 
carmine cryst. from ale.; m.p. 200 ° (9) [cf. T 1.14]. [Use in detn. of C (11).] 

® Mesityl oxide semicarbazone (a-form): m.p. 164° (10). [The /3-form, cryst. from 
CeHe, has m.p, 133-134°.] 

1:5445 (1) Conant, Tuttle, Organic Syntheses, Coll. Vol. I, 338-339 (1932). (2) Morton, J. 
Chem. Soc. 136, 719 (1926). (3) Cuculescu, Cent. 1931, I, 589. (4) von Auwers, Kreuder, 

Ber. 58, 1980-1981 (1925). (5) Harries, Jablonski, Ber. 31, 1382 (1898). (6) Harries, Gley, 

Ber. 33, 1330 (1899). (7) Harries, Ann. 374, 343 (1910). (8) Campbell, Analyst 61, 393 

(1936). (9) Allen, J. Am. Chem. Soc. 53, 2958 (1930). (10) Wilson, Hcilbron, J. Chem. Soc. 

103, 379 (1913). 

( 11 ) Iddles, Low, Kosen, Hart, Ind. Eng. Chem., Anal. Ed. 11, 102-103 (1939). 


CHz—CHj 


1:5446 CYCLOPENTANONE 


( 


C=0 


CsHgO Beil. Vn-5 


CHr-CHa 

B.P. 130.65° (1) M.P. -51.3° (1) = 0.94869 (1) nL® = 1.43917 (1) 

ri^ = 1.4366 


Oil with peppermint odor; dif, sol. aq. — Volatile with steam and even with ether (2) — 
[For prepn. in 75-80% yield by distn. of adipic ac. (1:0775) with Ba (OH )2 see (2).] 

C treated with satd. aq. NaHSOs soln. (cf. T 1.12) readily forms NaHSOs addn. prod, 
from which C may be regenerated on warming with Na2C08 soln. 

C oxidized with boiling dil. HNOs (2:3) gives 44% glutaric ac. (1:0440) accompanied by 
some succinic ac. (1:0630) (3) (4) — C reduced with Na in moist ether (5) (6) yields cyclo- 
pentanol (1:6412). 
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C dislvd. in 50% ale. and treated with 2 equivs. of BzH + a little 10 % NaOH rapidly 
yields yel. ppt, of l,3-dibenzalcyclopentanone-2; cryst. from boilg. ale., m.p. 189° (7). 
[Dif. from analogous prod, from cyclohexanone (1:5465).] [For appli(!ation to quant, detn. 
of C see ( 8 ).] 

® Cyclopentanone oxime: from C + NH 2 OH.HCI + excess aq. Na 2 C 03 ; pr. from pet. 

ether, m.p. 56.5° (9); 56-57° ( 10 ). [For study of reaction velocity see (11).] 

® Cyclopentanone phenylhydrazone: from 0 + pheny]hydraziiie with strong evolution 
of heat; cryst. from It. pet., m.p. 55° (12). 

® Cyclopentanone 2,4-dinitrophenylhydrazone : or .-yel. cryst. from ale., m.p. 142° (13); 

or. cryst. from AcOH, m.p. 145.5-146.5° cor. (14) [cf. T 1.14]. [Use in detn. of C (16).] 
® Cyclopentanone semicarbazone : cryst. from hot aq.; m.p. varying according to rate 
of htg. from 209-210° to 216-217° rap. htg. (15). 

1:5446 (1) Timmermans, Hennaut-Roland, J. chlm. phys. 34 , 720 721 (1937). (2) Thorpe, 

Kon, Oroanic Syntheses, Coll. Vol. I, 187-188 (1932). (3) Vogel, Chein. Soc. 1939 , 726. 

( 4 ) Muller, Rolz, Monaish. 50 , 107 (1928). (5) Hentzschel, \V4sliceniis, Ann. 275, 322-323 

(1893). ((>) Harries, Wagner, Afin. 410 , 36-37 (1915). (7) Vorliiiider, Hobohm, Jier. 29, 

1837, 1840 (1896). (8) Vorlandcr, Kimze, Ber. 59 , 2082-2083 (1926). (9) Ref. 5, page 314. 

(10) Dieckmanii, Ann. 317, 56 (1901). 

(11) Petronko-Kritscheiiko, Kantscheff, Ber, 39 , 1455 (1906). (12) Perkin, Plant, J. Chem. 

Soc. 123, 3244 (1923). (13) Allen, J, Am. Chem. Soc. 52, 2958 (1930). (14) Strain, J. Am. 

Chem.. Soc. 57, 760 (1935). (15) Wallach, Atm. 414 , 312 (1918). (16) Iddles, Low, Rosen, 

Hart, Ind. Eng. Chem., Anal. Ed. 11 , 102-103 (19.39). 

- ACETYLACETONE CH 3 .CO.CH 2 .CO.CH 3 C 5 H 8 O 2 Beil. 1-777 

B.P. 139° = 0.976 = 1.4465 

See 1:1700. Genus 4: Phenols. 

1:5447 DI-n-PROPYL KETONE C 3 H 7 .CO.C 3 n 7 C 7 H 14 O Beil. 1-699 

(Butyrone; heptanone-4) 

B. P. 144.1° (1) (2) M.P.-34.0° (.i) Dj® = 0.8175 (2) n|?e (yoi.) = 1.40719 (2) 

C yields no NaHSOa addn. cpd. (2) — C is volatile with steam. 

C, reduced with A1 isopropylatc isopropyl ale. gives 92% yield di-n-propylcarbinol 
(1:6228) (4). 

Di-a-prppyl ketoxime [Beil. 1-700] and di-n-propyl ketone phenylhydrazone [Beil. XVi- 
(30)] are both liquids and not recommended as derivs. 

® Di-n-propyl ketone 2,4-dinitrophenylhydrazone: yel.-or. cryst. from ale.; m.p. 75° 
(5) [cf. T 1.14]. 

® Di-72-propyl ketone semicarbazone: cryst. from pet. ether; m.p. 132° ( 6 ) (2). 

1:5447 (1) Rintclen, Saylor, Gross, J. Am. Chem. Soc. 59 , 1129 (1937). (2) Sherrill, J. Am. Chem, 

Soc. 52, 1990-1992 (1930). (3) Timmermans, Bull. soc. chim. Belg. 36 , 506 (1927). 

(4) Lund, Ber. 70 , 1524 (1937). (5) AUen, J. Am. Chem. Soc. 52, 2958 (1930). (6) Staudin- 

ger, Ber. 44 , 528 (1911). 


1:5448 d,/.ACETOIN 

(Acetyl-methyl-carbinol; 
dimethylketol) 

B*P. 145® M.P. -73° (1) 


H C 4 H 8 O 2 Beil. 1-837 

CH3.CO.i.CH3 

(^H 

2^ = 0.9861 (1) ni® - 1.4178 <1) 


C is misc. with aq. and very hygroscopic (1); sol. ale. but insol. in dry ether or Igr. 

C on stdg. by itself at ord. temp, changes (in 3-9 days) or at —20° (1) (in several weeks) 
to a white crystn. dimer, cryst. from acetone, m.p. 126-128° (2), 125° (3) both on rapid htg. 



381 


LIQUID KETONES 


1 : 5448 - 1:5455 


[cf. also (1)]. This polymer when pure may be kept unchanged for several months but on 
melting or soln. in aq. or AcOH regenerates monomeric C (1). 

C in contact with granulated Zn at room temp, or even at —10° rapidly polymerizes 
(within a few hours) to another crystn. dimer, m.p. 9(^98° (2), 95° (3), both on rap. htg. 
[cf. also (1)]. This dimer can also be recrystd. from acetone, and on soln. or melting 
depolymerizes to the original monomeric; C. 

As a consequence of the a])ove equilibrium between C and its polymers, the values 
observed for D and n vary according to previous treatment of the sample, both increasing 
with time (1). 

C reduces Tollens’ reagent (T 1.11) or Fchling^s soln. (T 1.22) in cold, yielding acetic ac. — 
C with FeCL + HCl or on distn. in air yields biacetyl (1:9500) — C with satd. aq. NaHSOs 
soln. (T 1.12) yields solid NaHSOs addn. cpd. (4) — C with I2 -f alk. (T 1.81) yields 
CHI3 instantly in cold. 

(g) Biacetyl phenylosazone: from C, warmed with excess phenylhydrazine in either 
AcOH or ale.; yellowish ndls. from CeHe, m.p. 243° dec. (2) (5). 

(g) Biacetyl bis-2,4-dinitrophenylhydrazone: from C (ui treatment with excess 2,4-dini- 
trophenylhydrazine in 2 A HCl; an orange turbidity ai)pears at once and on stdg. 
6 weeks a quant, yield of prod, is deposited; or. cryst. from nitrobenzene + toluene; 
m.p. 318° (6) [cf. T 1.14|. 

(g) Acetoin semicarbazone: cryst. from ale. oraq.; m.p. 185° (block) (7) (4). 

1:5448 (!) Pound, Wilson, J. Phys. Cheni. 39, 1135-1138 (1935). (2) von Pechmann, Dahl, Ber. 

23, 2423-2425 (1890). (3) Dirschcrl, Braun, Ber. 63, 416-422 (1930). (4) Kling, BuU. soc. 

cMnu (3) 35, 215 (1906); Ann. chim, (8) 5, 552 (1905). (5) Balcom, J, Am. Chem. Soc. 39, 

312-315 (1917). (6) (3uttcrbuck, Raisfrick, Reuter, Biockem. J, 29, 313-314 (1935), 

Bchal, Detoouf, Cumpt. rend. 153, 1230 (1911). 


1:5455 ACETOL CH3.CO.CH2OH C 3 H 6 O 2 Beil. 1-821 

(Hydroxyacetonc; acetylcarbinol) 

B.P. 146° (1) M.P. -17° (1) = 1.0884 <1) ng* = 1.4296 (1) 

Misc. with aq., ale., or ether — C is volatile w4th steam — C decomposes on stdg. but is 
stabilized by addn. of equal vol. McOH. [For prepn. in 54-58% yield from bromoacetone 
and K formate see (2).] 

C with satd. aq. NaHSOa soln. yields crystn. NaHSOs addn. prod, with evol. of ht. C 
reduces NH4OH AgNOs in cold forming acetic and formic acids; C reduces Fehling's 
soln. (T 1.22) in cold forming ri,Mactic ac. (1:0400). 

C with NH2OH.HCI + K2CO3 yields acetol oxime, cryst. from CHCI3, m.p. Vl° (3) (4). 
[This oxime is not recommended as a deriv, for identification.] 

(g) Formation and fluorescence of 3-hydroxyquinaldine: C, htd. with o-aminobenzalde- 
hyde and a little aq. KOH gives 3-hydroxyquinaldine, easily detectable by strong 
bluish fluores. after treating soln. with excess solid NaHCOs; specific for acetol (5). 

(g) Methylglyoxal phenylosazone: from C -f excess phenylhydrazine in 50% acetic ac.; 
yel. ndls. from dil. ale.; m.p. 147-148° (6). [C with 1 mole phenylhydrazine in AcOH 
yields acetol phenylhydrazone, cryst. from CeHe, m.p. 103° (7) (8).] 

(g) Methylglyoxal ^^-nitrophenylosazone : from C, in ale., treated with at least three moles 
p-nitrophenylhydrazine; addition of aq. till clouding occurs, then boiling ppts. long 
dark red ndls.; m.p, 291° dec. (9); 300° (10); 302-304° according to rate of htg. (11). 
[C in MeOH, with 1 mole p-nitrophenylhydrazine in AcOH, yields acetol p-nitrophenyl- 
hydrazone; pale yel. pL, m.p, 173° (9).] 
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® Acetol 2 , 4 -dinitrophenylhydrazone: or. cryst. from ale.; m.p. 127.5-120.6° cor. 
(12) [cf. T 1.141. 

® Acetol semicarbazone: from C with 2 pts. semioarbazide HCl + 5 pts. aq. + 1.3 pts. 
K 2 CO 3 (13); ndls. from aq. or ale.; m.p. 1%°. 

1:5455 (1) Klint?. Ann. chim. (8)5,496(1905). (2)Loveno.Walti.OroonicjSynttescs 10,1-2(1930). 

(3) Ncf, Ann. 335, 259 (UH)4). (4) Piloty, Ruff, Bcr. 30, 2060 (1897). (S) Baudis.'h, Deuel, 

J. Am. Chem. Soc. 44, 1,586 (1922). (6) Nef, Ann. 335, 254-2.55 (1904). (7) Pinkus, Ber. 

31, 36 (1898). (S) Nef, .Inn. 335, 253-254 (1904). (9) Levene. Walti, J. Biol. Chem. 08, 

420 (1926). (10) Brad6eld, Francie, Penfold, .Simoiisen, J. Chem. Soc. 1036, 1623. 

(11) Dakin, Dudley, Biol. Chem. 15, 132-133 (1913). (12) Strain, J. Am. Chem. Soc. 57, 

760 (1936). (13) Nef, Ann. 335, 213 (1904). 


1:5460 n-AMYL METHYL KETONE CtHhO Beil. 1-699 

(Hoplanone- 2 ) CH 3 . (CH 2 ) 4 .CO.CH 3 

B. P. 151.3° (7) M.P. -35.5° = 0.81536 (1) ng* = 1.40069 (1) 

2^* = 0.8018 (2) 

[For prepn. in 52-61% yield from ethyl acetoacetale via formn. and ketone splitting of 
ethyl n~butylacetoacetate see (3).] [For soly. data on system: C -f aq. see (7).] 

C, with satd. aq. NaHSOa, yields NaHSOa addn. (‘])d. [dif. from heptanone-3 or hepta- 
none-4 (1:5447)]. 

C, oxidized with CrOs + H 2 SO 4 (T 1.72), yields (4) 7 t-valeric ac. (1:1060) and acetic ac. 
( 1 :1010) — C rediicetl with NaOEt gives 62--65% yield (5) of heptanol -2 (1:6235). 
n-Amyl methyl ketoxime [Beil. li-(359)] is liq. and not recommended as a deriv. 

® n-Amyl methyl ketone 2,4-dinitrophenylhydrazone: ycl.-or. cryst. from ale.; m.p, 
89^ ( 6 ) [cf.Tl.14]. 

® n-Amyl methyl ketone semicarbazone: cryst. from ale.; m.p. 123® (2). 

1:5460 (1) Ceuterick, Bull soc. chim. BeJg. 45, 553, 555, 558 (1936). (2) Sherrill, J. Am. Chem. 

Soc. 52, 1990-1992 (1930). (3) Johnson, Hager, Organic Syntheses, Coll. Vol. I, 343-345 

(1932). (4) B6hal, Ann. chim. (0) 15, 271-272 (1888). (5) Whitmore, Otterbacher, Organic 

Syntheses 10, 60-61 (1930). (O) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (7) (Winnings, 

Plonk, Carter, J. Am. Chem, Soc. 02, 1923 (1940). 


1:5466 CYCLOHEXANONE 


cn2.CH2 

H2C"^ ^c=o 

\ / 

CH 2 .CH 2 


C 9 H 10 O Bell.Vn -8 


BJ», 166.7° (1) M.P. -16.4° (1) rf^ = 0.94653 (1) n},* = 1.46203 (1) 

ng* = 1.4507 

C is sol. in 27 vols. aq., but is salted out by (NH 4 ) 2 S 04 — C with satd. aq. NaHSOa soln, 
(cf. T 1 . 12 ) yields NaHSOa cpd. [cf. ( 2 )]. 

C oxidized with warm dil. HNOa undergoes violent react., yielding adipic ac. (1:0775) 
(3) — C, reduced with A1 isopropylate in isopropyl ale., gives (95% yield) cyclohexanol 
(1:6415) (4). 

C in ale., treated with at least 2 moles of BzH -f a little 10% aq. NaOH, yields on short 
stdg. 1 , 3 -dibenzalcyclohexanone- 2 ; yel. cryst. from ale., m.p. 118® (5). [For influence of 
conditions see ( 6 ).] 


® Cyclohexanone oxime: from C -f NH 2 OH.HCI + NaOAc in dil. MeOH (78% yield); 
hexag. pr. from Igr., m.p. 91® (7) [cf. ( 8 )]. 

® Cyclohexanone phenylhydrazone: from C -f equiv, phenylhydrazine with evol. of 
ht. (96% yield); cryst. from 50% ale., m,p. 81-82® (9). [This prod, warmed with 
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10 pts. 10% H 2 SO 4 dissolves and on cooling seps. (93% yield) tetrahydrocarbazole, 
this, from 50% ale., m.p. 110-117'^ (9).] 

® Cyclohexanone ^-nitrophenylhydrazone: from C + p-nitrophenylhydrazine in ale.; 
cryst. from 90% ale., m.p. 14f5-147° (10). 

® Cyclohexanone 2,4-dinitrophenylhydrazone : yel. cryst. from ale., m.p. 162° (11); 

160° [cf. T 1.14]. [Use in quant, detn. of C (14).j 
® Cyclohexanone semicarbazone : from C -f semiearbazide HCl -f KOAc in aq.; 
m.p. 166-167° <13). 

1:5465 ( 1 ) Timmermans, Hcrmaut-Roland, J. chim. phys. 34 , 722 (1937). (2) Petrenko- 
Kritschenko, Ann. 341 , 164 (1905). (3) Wislieenus. 275 , 362 (1893). (4) Lund, Ber, 

70 , 1524 (1937). (5) Vorliinder. Hobohm, Bcr. 29 , 1840 (1896). (6) Vorlander, Kunze, Ber. 

59 , 2082-2083 (1926). (7) Huckel, Sachs, Ann. 498 , 182 (1932). {8> Bousquet, Organic 

Syntheses 11 , 56 (1931). <9) Hoshino, Takiura, B^dl. Chem. Soc. Japan 11 , 218-219 (1936). 

(10) Borscho, Ann. 359 , 67 (1908). 

(11) Carnpbtill, Analyst 61 , 393 (1936). (12) Allen, J. Am. Chem. Soc. 52 , 2958 (1930). 

(13) Zelinsky, Ber. 30 , 1541 1544 (1877). (14) Iddles, Low, Rosen, Hart, Ind. Eng. Chem.^ 

Anal. Ed. 11 , 102-103 (1939). 

- PYRUVIC ACID CH 3 .CO.COOH C 3 H 4 O 3 Beil.n-608 

B.P. 165° si. dec. 

See 1:1040. Genus 3: Acids. 

1:5470 2-METHYLCYCLOHEXANONE CH 2 —CH 2 C 7 H 12 O Beil.Vn-14 

%=o 

%H2-C—H 

(!:h8 

B.P. 165.1° (1) M.P. -14.0° (1) 1 ^® = 0.98600 { 1 ) = 1.4483 

C dis. easily in cone. HCl, and soln. is unchanged on stdg. 24 hrs. at room temp. (2) [dif. 
from 3-methyl- and 4-methylcyclohexanones] — C with BzH in alk. soln. yields only a yel. 
oil (2) [dif. from isomers, which give deep yel. colored solids]. 

C with satd. aq. NaHSOa soln. (T 1.12) yields NaHSOa addn. cpd. 

C in isopropyl ale. reduced with A1 isopropylate gives 90-95% yield 2-methylcyclohexanol 
(1:6420) (3). * 

® 2 -Methylcyclohexanone oxime: from C + NH 2 OH.HCI -f solid NaHCOs in ether; 
m.p. 43° (4). 

® 2>Methylcyclohexanone 2,4-dinitrophenylhydrazone: OY cryst. from ale.; m.p. 
135.5-137° cor. (5) [cf. T 1.14]. 

® 2-Methylcyclohexanone semicarbazone: cryst. from ale., m.p. 197° dec., very rap. 
htg. (1). 

1:5470 (1) Chiurdoglu, BuU. soc. chim. Belg. 47 , 244 (1938). (2) Wallach, Ann. 346 , 260 (1906). 

(3) Lund, Ber. 70 . 1624 (1937), (4) Skita, Ber. 56 , 1021 (1923). (5) Strain. J. Am. Chem. 
Soc. 57 , 760 (1935). 

- DUCETONE ALCOHOL C 6 H 12 O 2 Beil. 1-836 

CH3.CO.CH2.C(OH) (CH3)2 

B.P. 166° 2)*® = 0.931 

See 1:6423. Genus 8 : Division B: Section 2 . 
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1:5472 DnSOBUTYL KETONE CsHigO Beil. 1-710 

(2,(j-Diiiiethylheptanoiie-4; 1 (CH 3 ) 2 .CH .CH 2 ] 2 C ==0 

isovaleroue) 

B.P. 168.0° (1) 058 = 0.8089(1) 

Of = 0.8279 ( 2 ) nf = 1.4173 (2) 

Oil, less than 0 . 1 % sol. in aq. at 20 °. 

ReductMl by Na + ale. {3) to diisobutylcarbinol (1:6239-A). 

(g) Diisobutyl ketone 2,4-dimtrophenylhydrazone: or .-red cryst., m.p. 66 ° (5); m.p, 92° 
(4). 

® Diisobutyl ketone semicarbazone: m.p. 122° ( 6 ); 121° (7). 

1:5472 (1) Synihftic Organic Chemicals, 9th Ed. (1938), Carbide, and Carbon Chemicals Corpora- 
turn. {2) Araki, Mem. Coll. Sci. Kyoto Imp. Uriiv., Ser. A, 16, 137-J59 (1933); Cent. 1933, II, 
1860. (3) Froylou, Ann. chini. (8), 19, 572-574 (1910). (4) Morsan, Hardy, Chemistry & 

Industry 52, 518-519 (1933). (5) Allen, Richinorid, J. Org. Chern. 2, 224 (1937). (6) Spiel- 

man, Schmidt, ./. Am. Chem. Soc. 59, 2010 (1937). (7) Kubota, Yoshikawa, Chem. Abs. 20, 

860 (1926). 


1:5480 d,/-3-METHYLCYCLOHEXANONE CII.>-CH> C 7 H 12 O 

/ “ \ 

H 2 C 

\;h —cih 

i 

C 113 


Beil.Vn-17 


B. P. 169.58° (1) M.P. -7.3.5° (1) 01“ = 0.915.35 ( 1 ) nf = 1.4463 

C dis. easily in cone. HCl but on stdg. 24 hrs. at room temp, the soln. crystallizes (2) 
[dif. from 2-methyl- or 4-niethyl isomers] — C with BzH in ah;. 4* few drops aq. alk. (3) or 
with cone. NaOEt soln. (4) yields 2,4-dibenzal-3-methylcy(*lohexan()ne, yel. ndls. from ale., 
m.p. 122°. 

C, in isopropyl ale., reduced with Al isopropylate gives 90-95% yield 3-methylcyclo- 
hexanol (1:6435) (5). 


® d,f-3-Methylcyclohexanone 2,4-dinitrophenylhydrazone: yel. cryst., m.p. 155° (6) 
[cf. T 1.14]. 

®) dpI'S-Methylcyclohexanone semicarbazone: pi. from MeOH, m.p. 179° (7) (8); 
m.p. 191*-192° (4); 191.4° dec., very rap. htg. (1). 


1:5480 (1) Chiurdoglu, BiiU. soc. chim. Belg. 47, 244 (1938). (2) Wallach, Ann. 346, 250 (1906). 
(3) Wallach, Cent. 1908, I, 639. (4) Einhorn, Ehrct, Ann. 295, 182-183 (1897). (5) Lund, 

Ber. 76, 1524 (1937). (6) Allen, Richmond, J. Org. Chem. 2, 224 (1937). (7) Knoevenagel, 

Ann, 297, 156 (1897). (8) Skita, Ber. 56, 1016 (1923). (9) Zelinsky, Ber. 30, 1542 (1897). 


- METHYL ACETOACETATE CsHgOs Beil, m-632 

B.P. 170° = 1.0765 nf = 1.41964 

See 1:1795. Genus 4: Phenols. 


1:5485 4.METHYLCYCLOHEXANONE 

CHa CHjr-CH 2 

^CHs—CH,^ 

BJ». 171.86° (1) MJ>. -40.6° (1) = 0.91563 (1) 


C 7 H 12 O BeiL Vn-18 


= 1.4445 
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C dis. easily in cone. HCl, and on stdg. at room temp. 24 hrs. sep.s. a viscous oil ( 2 ) [dif. 
from 2 -raethyl- and 3-methyl isomers] — C -f 2 pts. BzH dislvd. in 10 pts. abs. ale. and 
treated with 5 ml. dil. NaOH yields 2,6-dibenzal-4-methylcyclohexanone, yel. cryst. from 
alej m.p. 98-99^ (3); 98-100° (4). 

C boiled with cone. HNO;i, ('vapd. to dryness, triturated with HCl and recrystd. from 
CePIfi gives (56% yield) /S-iiK'thyladipic acid [Beil. 11-675], m.p. 90-91° (5) ( 6 ). 

C in isopropyl ah*., reduced with A1 isopropylate, gives 90-95%, yield 4-methylcyclo- 
hexanol (1:6440) (7). 

® 4-Methylcyclohexanone oxime: m.p. 37-39° (3) [dif. to cryst. even from Igr.] 

(g 4-Methylcyclohexanone phenylhydrazone : from C -f- phenyl hydrazine; the product 
apparently has not itsidf bec^n characterized, but on warming 15 min. at 100° with 17% 
H 2 SO 4 yields 3-methyltetrahydrocarbazole; pr. from ale., m.p. 109-110° ( 8 ). 

(g) 4-Methylcyclohexanone />-nitrophenylhydrazone : from C (1.7 g.) -f /^-nitrophenyl- 
hydrazine (1.2 g.) in hot ale.; yel. ndls., m.p. 128.5° ( 8 ). [Dn boiling few minutes with 
25% H 2 SO 4 it yields 6-nitro-3-methyltetrahydrocar})azole, brown pr. from ale., m.p. 
165-166° ( 8 ).] 

(g) 4-Methylcyclohexanone semicarbazone: cryst. from McOPI, m.p. 199° (9); 203.5® 
dec. on very rap. htg. ( 1 ). 

1:5485 ( 1 ) Chiurdoglu, Bull. soc. chirn. Belp. 47, 244 (1938). (2) Wallach, Ann, 346, 250 (1906). 

(3) Ref. 2, puK(‘ 252. (4) Pog^fi, Saltini, (razz. chim. ital. 62, (1932). (5) Desai, ./. Chem. 

Soc. 1931, 1218. (6) Juery, Bull. soc. chim. (4) 17, 173 (1915). (7) Lund, Ber. 70, 1524 

(1937). (8) Plant, Rosser, J. Chetn. Soc. 1928, 24,57. (9) Zchnsky, Bcr. 30, 1542 (1897). 


1:5490 n-HEXYL METHYL KETONE CsHieO Beil. 1-704 

(Octanone- 2 ) CH3. (CH2)4.CH2.CO.CH3 

B.P. 173.0° (1) M.P. (1) = 0.818.53 {1> n|? = 1.41518 (1) 

C with satd. aq. NaliSOa soln. (cf. T 1 . 12 ) yields NaHSOa cpd. 

C oxidized with K 2 Cr 207 + H 2 SO 4 (cf. T 1.72) yields ?^caproic ac. (1:1130) and acetic 
ac. ( 1 : 1010 ). [Oxidn. of C under specified conditions yields 66 % n-caproic ac. ( 5 ).] 

® n-Hexyl methyl ketone ^-nitrophenylhydrazone : yel. pr. from ale.; m.p, 92-93° (2). 
® n-Hexyl methyl ketone 2,4-dinitrophenylhydrazone : or. cryst. from ale.; m.p. 58° 
(3) [cf. T 1.14]. 

® n-Hexyl methyl ketone semicarbazone: cryst. from mixt. of pet. ether + ale.; m.p. 
122-123° cor. (4). 

1:5490 (l) Ceuterick, Bull. soc. chim. Belg. 45, 545-564 (1936). (2) Dakin, Am. Ch&m. J, 44, 
46 (1910). (3) Allen, J. Am. Chem. Soc. 52, 2957 (1930). (4) Bouveault, Loequin, Bull. soc. 

chim. (3) 31, 1157 (1904). (5) Kan, Chang, Science Repts. Natl. Tsing Hua Univ., Ser. A-4, 

38 (1937). 

- METHYL METHYLACETOACETATE CeHioOs Beil, in-679 

B.P. 177.4° Dil - 1.0247 nf?® = 1,416 

See 1:1708, Genus 4: Phenols. 

- ETHYL METHYLACETOACETATE C7H12O3 Beil, ni.679 

B.P. 180.8° cor. = 1.0191 ni^® = 1.42178 

See 1:1712. Genus 4: Phenols. 
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- ETHYL ACETOACETATE 

B.P. 181*^ 

See 1:1710. Genus 4: Phenols. 


CftHioOs 

= 1.025 


Beil, m-632 
nf? « 1.41976 


1:5493 DI-n-BUTYL KETONE CgHigO Beil. Ii-(365) 

(Nonanone-5; w-valerone) (CH3.CH2.CH2.CH2)2C==0 

B.P. 187.9° (1) F.P. -5.9° (2) DJ® - 0.8222 (1) n\l = 1.421 

187.65° (2) 

(g) Di-n-butyl ketone semicarbazone: pi. from ale., m.p. 90° (3); 89-90° <4). 

1:5493 (1) Rintclen, Saylor, Gross, J. Am. Chem. Soc. 59 , 1130 (1937). (2) Timmermans, Bull. 

80C. chim. Belg. 36 , 500 (1927). (3) Pickard, Kenyon, J. Chem. Soc. 101 , 629 (1912). 

(4) Vavon, Ivanov, Compt. reiid. 177 , 453-456 (1923). 


- METHYL ETHYLACETOACETATE C7H12O3 Beil, m-691 

B.P. 189.7° cor. ^ 0.995 

See 1:1718. Genus 4: Phenols. 

1:5495 ACETONYLACETONE C6flxo02 Beil. 1-788 

(Hexanedione-2,4) CH3.CO.CH2.CH2.CO.CH3 

B. P. 194° M.P. -9° i)|° = 0.97370 nf? = 1.428 

Colorless liq. prod, turning yel. on stdg. — Misc. with aq., ale., ether but insol. in cone, 
aq. KOH or K2CO3 soln. — Eas. volat, with vapors of ale. or ether. 

C, in AcOH, boiled i min. with NH4OAC soln., then treated with dil. H2SO4 and boiled 
with pine splinter gives intense red color (1) [due to formation of 2,5-dimethylpyrrole] — 
For extensive study of reaction of C with other amines see (2). 

C, htd. with (NH 4 ) 2 C 03 at 100° till foaming stops, then at 115°, gives 81-86% yield 2,5- 
dimethylpyrrole (3). 

C on boiling with AcOH, or better AC 2 O, yields 2,5-dimethylfuran (1:8080), b.p. 94° (4). 
[Latter identified by addn. prod, with maleic anhydride (100% yield), m.p. 78° (5). 

® Acetonylacetone dioxime : from C on short stdg. with cone. aq. soln. of NH 2 OH.HCI + 
Na 2 C 03 , ndla. from small amt. aq., m.p. 137° (6L 
® Acetonylacetone bis-phenylhydrazone: from C on short htg. with excess phenylhydra- 
zine, or on mixing with (excess) aq. phenylhydrazine acetate (7); aim. white Ifts. from 
dil. ale., m.p. 120°. [In presence of dil. ac. (even acetic) loses 1 mole phenylhydrazine 
and ring closes to l-anilino-2,5-dimethylpyrrole, m.p. 90-92° (8) <9).] 

® Acetonylacetone bis-2,4-dinitrophenylliydrazone: cryst. from pyridine, m.p. 257° 

( 10 ). 

1:5495 {!> Knorr, Ber. 19, 46 (1886). (2) Hazlewood, et al., J. Proc. Roy. Soc., N. S. Wales 71, 

92-102 (1937); Chem. Ahs. 32, 1695-1696 (1938). (3) Young, Allen, Organic Syntheses 16, 
25-27 (1936). (4) Benson, Cadenhead, Chemistry & Industry 53, 40-43 (1934). (5) Diels, 

Alder, Ber. 62, 560-561 (1929). (6) Lipp, Scheller, Ber. 42, 1967 (1909). (7) Paal, Ber. 18, 

60 (1885). (8) Smith, Cloodell, Ann. 289, 311, Note 4 (1896). (9) Smith, McCoy, Ber. 85, 

2169 (1902). (10) Armstrong, Robinson, /. Chem. Soc. 1984, 1650. 


- d-FENCHONE 

CioHieO 

Beil, vn-oe 

B.P. 195° 

« 0.947 

nil - 1.4635fi 

See 1:7547. Genus 9: 

Division B: Section 1. 
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1:5501 n-HEPTYL METHYL KETONE 

(Nonanone-2) 


O 

n.CrHu.AcHs 


CeHigO 


BeU. 1-709 


B.P. 195.3° (1) F.P. -7.8° ( 2 ) DJ® = 0.82133 ( 2 ) = 1.42072 ( 2 ) 

-8.2° (1) Dl® = 0.82217 (1) 

Insol. aq.; readily forms NaHSOs cpd. 

Oxidn. with CrOs yields only acetic ac. (1:1010) and n-heptylic ac. (1:1140) (3). 

Reductn. with Na -f ale. yields n-heptyl-methyl-carbinol [Beil. 1-423], b.p. 193-194® (4) 
whose a-naphthylcarbamate, cryst. from It. pet., melts 55.5® (5). 


® n-Heptyl methyl ketone semicarbazone: cryst. from ale., m.p. 118-119® ( 6 ). 


1:5501 (l) Doffot, Evil, soc, chirn. Bdg. 40, 391 (1931). (2) Ceuterick, Bull, soc. chim, Belg. 45, 

553-558 (1930). (3) van Gysegem, CeM. 1907, I, 530. (4) Thoms, Mannich, Ber. 36, 2648 

(1903). (5) Adamson, Kenner, J. Chem. Soc. 1934, 842. (6) Dakin, Am. Chem. J. 44, 46 

(1910). (7) liuzi(;kM, Brugger, Helv. Chim. Acta 9, 353 (1926). 


- METHYL LEVULINATE 

C^HioOa 

BeU. m-675 

B.p. 196.0° 

See 1:3561. 

Genus 5: Esters. 

= 1.04945 

= 1.42333 

- ETHYL 

ETHYLACETOACETATE 

CgHuOs 

BeU. m-691 

B.P. 198° 

See 1:1723. 

Genus 4: Phenols. 

1^® = 0.9856 

ni? ^ - 1.42256 


- PHORONE (CH 3 ) 2 C==CH.CO.CH=C(CH 8)2 C 9 H 14 O Beil. 1-751 

B.P. 198.5® 

See 1:5120. Genus?: Division A. M.P. 28®. 


1:5515 


ACETOPHENONE CH 3 .CO—/ \ 
(Methyl phenyl ketone) ^ 


CgHgO Beil. Vn-371 


B.P. 202.0® (1) M.P. +19.6® (1) Df = 1.02810 (1) = 1.53631 (1) 

ng = 1.5339 

Arom. odor; aim. insol. aq.; sol. ale., ether, CeHe, CHCI 3 — Volatile with steam — C 
is sol. in cone. H 2 SO 4 with or*-yel. soln. — C does not add NaHSOa. 

[For prepn. in 76-83% yield from CeHe, AcaO + AICI 3 see ( 2 ).] [For extensive survey of 
phys. consts. see both (1) and (3).] 

C on oxidn. with K 2 Cr 207 + H 2 SO 4 (cf. T 1.72) or with NaOCl soln. (4) (85% yield) gives 
BzOH (1:0715) — C reduced with Na + ale. (5) gives 40% yield or with A 1 isopropylate + 
isopropyl ale. ( 6 ) gives 93% yield methyl-phenyl-carbinol (1:6475). 


(g) Sodium nitroprusside color: To 2 ml. cold satd. aq. soln. of C add 2 drops 1% aq. 
sodium nitroprusside soln. followed by 2 drops 10 % NaOH. Divide into two equal 
parts (a) and (b), adding 3 drops AcOH to (b). Part (a) is R-VR, turning yel. in 20 
min.; part (b) on acidfn. turns strong blue B-BV, fading but slightly in 20 min. (7). 

® Acetophenone oxime: m.p. 58-59®. 

® Acetophenone phenylhydrazone : from aq. susp. of C on shakg. with aq. soln. of phenyl- 
hydrazine.HCl + AcONa; white cryst. from ale., m.p. 105® rapidly darkening in air 
( 8 ). [For study of optimum cond. for phenylhydrazone pptn. see (9).] 
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® Acetophenone ^-nitrophenylhydrazone: or.-red ndls.; m.p. 184-185° (10). 

® Acetophenone 2,4-dinitrophenylhydrazone: or.-rod cryst. from AcOH; m.p. 249-250° 
(11); 238-240° (15); or. cryst. from air.; m.p. 237° (12) [cf. T 1.14J. [Use in quant, 
detn. of C (16).] 

® Acetophenone semicarbazone: (Tvsi. from f)(y i jilr., m.p. 198-199° cor. (13) (14). 

1:5515 (l) Timmermans, Hfmnaut-Rolaiid, J. chim. phf/ti. 32, .524 (10.'1.5). (2) Adams, Noller, 

Organic Syntheses, Coll. Vol. 1, 105 (1932). (3) Morgan, Lammert, J. Am. Chcm. Soc. 46, 

881-888 (1924). (4) van Arcmdonk, (hipcry, J. Am. ('hern. Sor. 53, 3184 3180 (1931). 

(5) Klages, Alleiidorlf, Her. 31, 1003 (1898). (O) Lund, Ber. 70, 1524 (1937). (7) Mulliken, 

“ Method I, 149 (1904). (8) FLseher, Ber. 17, 576 (1884). (9) Ardagh, Kc'llam, Ruther¬ 

ford, Walstoff, Am. Chcm. Soc. 54, 721 -727 (1932). (lO) Hyde, Ber. 32, 1814 (1899). 

(11) Campbell, Analyst 61, 393 (1936). (12) Allen, J. Am. Chcm. Soc. 52, 2958 (1930). 

(13) Shriner, Turner, J. Am. Chem. Soc. 52,1269 (1930). (14) Wilson, Keenan, J. Assoc. Official 
Agr. Chem. 13,390, 393 (1930). (15) Dirscherl, Nahm, Ber. 73, 450 (1940). (16) Iddles, Low, 

Rosen, Hart, Ind. Eng. Chem., Anal. Ed. 11, 102-103 (1939). 


- ETHYL LEVULINATE 

B.P. 205.8° 

See 1:3616. Genus 5: Esters. 


C7H12O3 

1 ^“ = 1.01114 


BeU. ra-675 
njS = 1.4S288 


- ETHYL ALLYLACETOACETATE 

BJ*. 306° si. dec. 

311-313° .si. dec. 

See 1:1738. Genus 4: Phenols. 


C9H14O3 Bea. m-738 


= 0.9898 


n}/® = 1.43875 


1:5530 


1-MENTHONE 


CH3 CH,—CH2 H 

C C 

^ch2—\;h(CH:,),. 


o 


CioHisO Bea.Vn-38 


B.P. 309° M.P. -6.6° = 0.8954 n?? = 1.4505 

Peppermint odor — [a]!? = —24.8° (in ale.) — SI. .sol. aq.; mi.se. ale., ether.—C does not 
add NaHSOs. 

[For prepn. in 83-85% yield by oxidn. of menthol (1:5940) with Na 2 Cr 207 + H 2 SO 4 see 

ill] 


® f-Menthone oxime: from C, dislvd. in 2J pts. 90% ale. and warmed with 0.6 pt. 
NaHCO, 3 ; addn. of aq. ppts. oil which is extd, by ether, and recrystd. from dil. ale. or 
ether; m.p, 59° (2) [cf. (3)]. [This prod, with cone. H 2 SO 4 yields 60% i-menthone 
isoxime, m.p. 119-120° (4).] 

® f-Menthone phenylhydrazone: from C + phenyl hydrazine htd. 2 hrs. at 100°; m.p, 
63° (5). 

® /-Menthone 2,4-dinitrophenylhydrazone: or. cryst. from ale., m.p. 146° (6); 145° 
(7) [cf. T 1.14]. 

® 2-Menthone semicarbazone: from C in ale. + semicarbazide HCl -f NaOAc in aq,; 
m.p. 189° (8); 184° (9). 


1:5520 ( 1 ) Sandborn, Organic Syntheses, CoU. Vol. I, 333-334 (1932). (2) Beckmann, Ann. 260, 
330 (1888). (3; Martine, Ann. chim. (8) 3, 119-120 (19(H). (4) WaUach, Ann. 278, 304 
(1893). (5) Borsebe, Ann. 359, 63 (1908). (6) Campbell, Analyst 61,393 (1936). (7) AUen, 
J. Am, Chem. Soc. 62, 2958 (1930). (8) Pickard, Littlebury, J. Chem, Soc, 101, 124 (1912). 
(9) Wilson, Keenan, J, Assoc, Offcial Agr, Chem. 13, 390, 396 (1930). (10) Reilly, Noonan, 
Drumm, Analyst 56, 702-706 (1931). 
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1:55SS-1;5533 


— ISOPROPYL LEVULINATE 
B.P. 209.3° 

See 1:3666. . Genus 5: Esters. 


CgHuOg 
= 0.98724 


Ben. S.N. 281 
nf? = 1.42088 


1:5522 METHYL n-OCTYL KETONE 

(De(;anone-2) 

B.P. 211° F.P. +3.1° (1) 

215.5° (2) 14° 


O C 10 H 20 O Beil. 1-711 

= 0.82370 (1) ng* = 1.42523 (1) 
= 0.8230 <3) ng = 1.4263 (3) 


Gives NaHSOg opd. 

With I 2 + NaOH in MeOH gives aim. quant, yields of CHI 3 and pelargonic ac. (1:0560) 

(3). 


® Methyl n-octyl ketone semicarbazone: m.p. 124° (4); cryst. from pet. ether m.p. 
126° (2). (Depresses m.p. of methjd nonyl ketone semicarbazone (4).] 

1:5522 ( 1 ) Ceiitorick, Bull. soc. chim. Belg. 45, 553, 555, 55K (1930). (2) Chavanne, Tock, 

BuU. soc. chim. Belg. 41, 639 (1932). (3) Kuzicka, BruKKt'r, Hdv. Chim. Acta 9, 397-398 

(1926). (4) St. Pfau, llelv. Chim. Acta 15, 1270 (1932). 


- ETHYL ACETOPYRUVATE 

B.P. 213-215° 

See 1:1742. Genus 4: Phenols. 

Df = 1.1251 

CjHioO, 

Beil, m-747 
nU = 1.4757 

1:5523 ISOPHORONE 

( 1 ,1,3-Trimethylcyclo- 
hexene-3-one-5; 
isoace tojihorone) 

CHa CHa 

y 

HaC^ 

C 9 H 14 O 

Beil. VII-65 


1 1 

0==0 C—CHs 

V 

1 




I 

H 




B.P, 215° ® = 0.92.55 /if? ® = 1.4789 


Liq. with peppermint-like odor and cooling taste — Aim. insol. in aq.; eas. volatile with 
steam. [For study of its three types of tautomerism see (1).J 

C does not add NaHSOg but dis. very slowly in aq. SO 2 forming 1,1,3-trimethylcyclo- 
hexanone-5-sulfonic acid-3 — C in ice cold AcOH ( 2 ) or C in CCI 4 (3) treated with 1 mole 
Br 2 yields an unstable dibromide, m.p. abt. 40°; with excess of Br 2 yields l,3,4,5?-tetrar 
bromo-3,3,5-trimethylcyclohGxanone-l, cryst. from AcOEt + Igr., m.p. 135° (3). 

C, treated with 1 mole BzH + NaOEt, yields 73% benzalisophorone, m.p. 78.5-79° (4). 

® Isophorone oxime: ndls. or pr. from pet. ether; m.p. 79.5° (3); 78° (5); 60° ( 6 ); 
58° (7) [cf. ( 8 )]. 

® Isophorone phenylhydrazone: ndls. from dil. ale., m.p. 68 ° (9) (7), rapidly dec. on stdg. 
in air. 

® Isophorone semicarbazone: cryst. from ale., m.p. 199.5° dec. (3); 190-191° dec. at 
195° (5) Jcf. ( 8 )]. [On steam distn. with oxalic ac. this semicarbazone is hydrolyzed to 
original C {3).) 
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1:5529 (1) Baker, J. Chem. Soc. 1936 , 663-670. (2) Kerp, Mtiller, Ann. 399 , 214 (1898). 
(3) Ref. 1, pages 667-668. (4) Cornubcrt, Borrcl, Bull. soc. chim. (4) 45 , 1168 (1929). 

(5) Crossley, Gilling, J. Chem. Soc. 95 , 24-25 (1909). (6) Pringsheim, Bondi, Ber. 58 , 1415 

(1925). (7) Knoevenagel, Ann. 397 , 185-191 (1897). (8) Delacre, Bull. soc. chim. (4) 33 , 

219-224 (1918). (9) Bredt, Ann. 399 , 169 (1898). 


1:5534 o-METHYLACETOPHENONE 

(Methyl o-tolyl ketone; 
o-acetyltoluene) 

B.P. 216° = 1.014 (1) 

C on oxidn. with NaOBr soln. gives o-toluic acid (1:0690) ( 2 ). 



C 9 H 10 O Beil.Vn-306 


ng* = 1.5320 ( 1 ) 


® Methyl o-tolyl ketoxime: rhomb, cryst. from aq. a little ale.; m.p. 61° (3). 

® Methyl o-tolyl 2,4-dinitrophenylhydrazone: yel. cryst. from ale.; m.p. 159°. 

® Methyl o-tolyl ketone semicarbazone: cryst. from ale.; m.p. 205° (2); 200° (4); 
210° {5>. 


1:5534 (1) von Auwers, Ann. 408 , 242 (1915). (2) Austin, Johnson, J. Am. Chem. Soc. 54 , 656 

(1932). (3) Posner, Schreiber, Ber. 57 , 1134 (1924). (4) Baker, J. Chem. Soc. 1938 , 445- 

448. (5) Mercer, Robinson, Cahn, J. Chem. Soc. 1935 , 1000. 


- BENZYL METHYL KETONE C 6 H 6 .CH 2 .CO.CH 3 C 9 H 10 O Beil. VII-303 

(Phenylacetone) 

B.P. 316.5° cor. 

See 1:5118. Genus 7: Ketones: Division A. M.P. 27°. 


1 :5535 PROPIOPHENONE 


C9H10O 


(Ethyl phenyl ketone; 
propionylbenzene) 


cH3.cHa.c0—<( ^ 


B.P. 218° M.P. +18.6° (1) Df = 1.0105 (1) 


Beil. Vn-300 


ng* = 1.5269 {1) 


[For prepn. in 88.5% yield from propionyl chloride, CeH^ + AICI 3 , see ( 2 ).] 

C with I 2 + KI soln. + alk. (T 1.81) yields CHI 3 (3) — C does not add NaHSOs. 

C, oxidized with CrOa -f H 2 SO 4 (T 1.72), yields BzOH (1:0715) and acetic ac. ( 1 : 1010 ) 
( 4 ) — C, reduced with Na -f EtOH, gives (78% yield) <5) ethyl-phenyl-carbinol (1:6504); 
Zn + HCl gives (90% yield) ( 6 ) ( 2 ) n-propylbenzene (1:7450). 

C with CH3ONO -f dry HCl gas gives 63-66% yield isonitrosopropiophenone; cryst. 
from toluene, m.p. 112-113° (7). 

Ethyl phenyl ketone phenylhydrazone [Beil. XV-142] is liq. and not recommended as 
deriv. 


® Ethyl phenyl ketoxime: cryst. from pet. ether; m.p. 53° (8) [this product on warming 
with cone. H 2 SO 4 at 100° yields propionanilide, m.p. 105° (3)]. 

® Ethyl phenyl ketone 2,4-dimtrophenylhydrazone: red Ifts. from CeHe or or.-red pi. 

from AcOH; m.p. 190-191° (9); 191° (10) [cf. T 1.14]. 

® Ethyl phenyl ketone semicarbazone: cryst. from ale.; m.p. 173-174° cor. (11) [m.p. 
much influenced by rate of htg. and has been reported as high as 182° (12)]. 

1:5535 (1) Evans, J. Chem. Soc. 1936 , 788. (2) Baddeley, Kenner, J. Chem. Soc. 1935 , 307. 
(3) Schmidt, Arch. Pharm. 353 , 105 (1914). (4) Popoff, Ann. 161 , 296 (1872). (5) Klages, 
Ber. 35 , 2251 (1902). (6) Clemmensen, Ber. 46 , 1839 (1913). (7) Hartung, Crossley, Organic 
Syntheses 16 , 44 - 4 6 (1936). (8) Trapesonzjanz, Ber. 36 , 1427 (1893). (9) Meisenheimer, 
Ann. 446 , 82 (1926). (10) Ferrantc, Bloom, Am. J. Pharm. 165 , 383 (1933). 

(11) Shrincr, Turner, J. Am. Chem. Soc. 53 , 1269 (1930). (12) Stephens, J. Am. Chem. Soc. 
56 , 189, Note 4 (1928). 
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1 : 55 )^ 7 - 1:5530 


— o-HYDROXYACETOPHENONE C 8 H 8 O 2 BeU. Vra.85 

(o-Acetylphenol) 

B.P. aiS" M.P. 38“ = 1.131 ng = 1.5590 

See 1:1746. Genus 4: Phenols. 


1:55«7 m-METHYLACETOPHENONE 

(Methyl ?w-tolyl ketone; 
m-acetyltoluene) 

B.P. 220° 


CHsJ 


CgHioO Beil, Vn-307 


CHa 

= 1.007 (1) ng* = 1.5306 (1) 


(g) Methyl m-tolyl ketoxime: cryst. from ale. or pet. ether; m.p. 57°(2). 

(g Methyl m-tolyl ketone semicarbazone: m.p. 197-198° (1); 202-203° (3). 


1:5527 (1) von Auwera, Ann. 408, 243 (1915). (2) Posner, Schreiber, Ber, 57, 1136 (1924). 

(3) Gilman, Nelson, Rec. trav. chim. 55, 529 (1936). 


- 71-PROPYL levulinate 

B.P. 221.2° 

See 1:3786. Genus 5: Esters. 


CsHuOa 

Z)|® = 0.98955 


Beil, m-675 
ng* = 1.43576 


1:5538 ISOPROPYL PHENYL KETONE CioHijO Beil. Vn-316 


(Isobutyrophenone; 
a,a-dimethykcotophenone) 


(CH 3 ) 2 .CH.C 0 —<( )> 


B.P. 333“ Dl* * = 0.9863 ng* = 1.5190 (1) 

C on oxidn. with CrOs -H H 2 SO 4 (of. T 1.72) yields BzOH (1:0715) and AcOH ( 1 :1010); 
on oxidri. with Ga(()Cl )2 ( 2 ) yields BzOH, AcOH + CHCI 3 . 

C reduced with excess 3% Na/Hg in dil. ale. yields isopropyl-phenyl-carbinol (1:6515) (3). 


(g Isopropyl phenyl ketoxime: from C + NH 2 OH.HCI -f NaOAc in 95 % ale.; tbls. 
from It. pet., m.p. 94° (4). [.4s prepd. by others, m.p. 61-62° (5); 61° ( 6 ); 58° (7); 

perhaps a stereoisomer.] 

(g Isopropyl phenyl ketone phenylhydrazone; from C + equiv. phenylhydrazine htd. 
at 110°; m.p. 73° ( 8 ). 

ig Isopropyl phenyl ketone 2,4-dimtrophenylhydrazoiie: or.-yel. pi. from dil. AcOH; 
m.p. 163° (1) [cf. T 1.14]. 

® Isopropyl phenyl ketone semicarbazone: ndls. from ale., m.p. 181° (4); 181.5° <1); 
180-181° (5). [A lower m.p. perhaps representing a stereoisomeric form, has also been 
reported, viz. m.p. 167-168° (9) ( 10 ).] 


1:5528 (1) Evans, J. Chem. Soe. 1936, 788. (2) Ssuknewitsch, Tschilingarjan, Ber. 69, 1539 

(1936). (3) Fraiike, Klein, Monaish. 38, 1237 (1912). (4) Lapworth, Steele, J. Chem. Soc. 

99, 1885 (1911). (5) Magnani, McElvain, J. Am. Chem. Soc. 60, 819 (1938). (6) Rattner, 

Btr. 20, 506 (1887). (7) Claus, J. prakt. Chem. (2) 46, 481 (1892). (8) Ramart-Lucas, Hoch, 

Martynoff, Bull. soc. chim. (5) 4, 494 (1937). (9) Levy, Tabart, Bull. soc. chim. (4) 49, 1784 
(1931). (10) Fuworski, Tschilingaren, Compt. rend, 182, 221-223 (1926). 


1:5530 ^METHYLACETOPHENONE _ C9H10O Beil. Vn-307 

(Methyl p-tolyl ketone; CH8.CO-:-<(^ V-CH, 

p-acetyltoluene) -% 

B. P. 224° M.P. +28° = 1.003 « 1.5332 

[For prepn. in 85-89% yield from toluene, AC 2 O + AICI 3 see (1) cf. ( 2 ).] 

C, in dioxane, treated with I 2 and aq. NaOH (cf. T 1.81) yields CHI 3 ( 3 ) — C oxidized 
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with excess alk. NaOCl soln. gives (90% yield) (4) /Moliiic ac. (1:0795); with KMn 04 
gives (95% yield) (5) terephthalic ac. (1:0910). 

C reduced with Na 4-alo. gives (00% yield) (0) mcthyl-p-tolyl-carbinol (1:6502); C 
reduced with 5% Na/Hg in 70% ale. yields methyl /)-tolyl pinacone, hexag. this, from ale.; 
m.p.90M7). * ‘ \ 

(g) Methyl ^-tolyl ketoxime: cryst. from pet. ether; m.p. 87-88® (8) (7). 

® Methyl j^-tolyl phenylhydrazone: pr. from ale., m.p, 97° (8); 95° (7). 

® Methyl ^-tolyl 2,4-dinitrophenylhydra2one: scarlet i)r. from AcOH or toluene; m.p. 
260.4° cor. (9); 258° cor. (10) [cf. T 1.14|. 

® Methyl ^-tolyl ketone semicarbazone: ndls. or pi. from ale., m.p. 204-205° slow htg. 
(11) (12) (13). 

1:5530 (l) Adams, Noller, Organic Syntheses, Coll. Vol. I, 105 (1932). (2) Oroggins, 

Ind. Eng. Chem. 26, 1315 (1934), (3) Fusoii, Tulloek, J. Am. Chem. Soc. 56, 1638 (19.34). 

(4) van Arcndoiik, Cupory, J. Am. Chem. Soc. 53, 3184-3180 (1931). (5) Claus, Ber. 19, 234 

(1886). (6) Klaj?(‘s, Ber. 35, 2247 (1902). (7) Claus, J. prakt. Chem. (2) 41, 403 (1890). 

(8) Widman, Bladin, Ber. 19, 587-588 (1886). (9) Ferrante, Bloom, Am. J. Pharm. 105, 

383 (1933). (10) Allen, Richmond. J. Org. Chem. 2, 224 (1937). 

(11) Sorge, Ber. 35, 1070 (1902). (12) Rupe, St<anbach, Ber. 43, 3465 (1910). 

(13) Wilson, Keenan, J. Assoc. Official Agr. Chem. 13, 390, 395 (1930). 

- sec-BUTYL LEVULINATE CgHjeOa Beil. S.N. 281 

B.P. 335.8“ = 0.96698 = 1.43499 

See 1:3812. Genus 5: Esters. 

1:5531 METHYL n-NONYL KETOISTE CH 3 .CO.C 9 H 19 CnH 220 Beil. 1-713 
(Undecanone-2) 

B. P. 228.0® (1) M.P. +12.1® (1) = 0.82564 (2) nf? = 1.42899 (2) 

+ 12.7® (2) 

Chief constituent of oil of rue — C with satd. aq. NaHSOs soln. (cf. T 1.12) yields NaHSOa 
addn. cpd. 

C, on oxidn. with CrOs (cf. T 1.72) yields pelargonic ac. (1:0560) and acetic ac. (1:1010). 
® Methyl n-nonyl ketoxime: m.p. 44-45°. 

® Methyl n-nonyl ketone p-nitrophenylhydrazone: yel. ndls. from ale., m.p. 90-91® (3). 
® Methyl n-nonyl ketone 2,4-dinitrophenylhydrazone: GY cryst. from ale., m.p. 63° 
(4) [cf. T 1.14]. 

® Methyl n-nonyl ketone semicarbazone: m.p. 122-122.5® (3). 

1:5531 ( 1 ) Timmermans, Bull. soc. chim. Belg. 31, 391 (1922). (2) Ceuterick, Bull. soc. chim. 

Belg. 45, 553-558 (1936). (3) Dakin, Am. Chem. J. 44, 47 (1910). (4) Allen, J. Am. Chem. 

Soc. 52, 2958 (1930). 

1:5532 DI-n-AMYL KETONE CsHu.CO.CsHh CnH220 Beil. 1-714 
(Undecanone-6; caprone) 

BJ>. 338.0° cor. (1) M.P. +14.6° (1) Dj® = 0.83471 {1) = 1.43875 (1) 

-4° (4) 

Gives no NaHSOs cpd. 

Oxidn. with K 2 Cr 207 + H 2 SO 4 , CrOg, alk. KMn 04 , or ac. KMn 04 gives mixture of 
i^-caproic, n-valeric, and lower acids ( 2 ). 

Beductn. with Na + ale. gives 85% yield undecanol -6 (3). 

Oxime and semicarbazone of C are both oils and not recommd. as derivs. 

1:5532 (1) Simon, BuU. soc. chim. Belg. 38, 57, 59 (1929). (2) Herez, Ann. 186, 262-266 (1877). 
(3) Hess, Bappert, Ann. 441,162 (1924). (4) von Braun, Kroper, Ber. 62, 2886 (1929). 
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1:5534-1:5540 


1:5534 PHENOXYACETONE - ^>_o qHz CO CHg BeU. VI-151 

B.P. 330° Dt® = 1.0903 (1) = 1.5328 (1) 

C dislvd. in cold cone. H 2 SO 4 and poured into aq. gives 2-methylcumarone [Beil. XVII-60], 
b.p. 193-194° (2). 

® Phenoxyacetone semicarbazone: cryst. from 50% ale., m.p. 176° cor. (1). 

1:55S4 (1) Whitney, Henze, J. Am. Chem. Soc. 60, 1149 (1938). (2) Stoenner, Ann. 31^, 274 
(1900). 


1:5535 


BUTYROPHENONE 

(Phenyl w-propyl 
ketone) 


<( )>—C0.CH2.CH,.CH3 


C 10 H 12 O 


Beil. Vn-313 


B.P. 230° Jt.P. +12.2° (1) 1^8 = 0.989 = 1.5196 {1) 

C yields no NaHSOg cpd. — C on oxidn. with Crih + H 2 SO 4 (T 1.72) gives BzOH 
(1:0715) and propionic ac. (1:1025). 

Phenyl i9.-propyl ketone phenylhydrazone [Beil. XV-142] is liq. and not recommended as a 
deriv. for identification. 


® Phenyl /i-propyl ketoxime: ndls. from abs. ether; m.p. 49-50° (2). 

® Phenyl n-propyl 2,4-dinitrophenylhydrazone: or.-red pi. from dil. AcOH; m.p. 190° 
(1); 188° (8) [of. T 1.14). 

® Phenyl n-propyl ketone semicarbazone: pr. from ale.; m.p. 187-188° (2) (4); 191.5° 

-< 1 ). 

1:5636 (1) Evans, /. Chem. Soc. 1936, 788. (2) Sorjse, Ber. 35, 1073-1074 (1902). (3) Ferrante. 
Bloom, Am. J. Pharm. 105, 383 (1933). (4) Johnson, Schwartz, Jacobs, J. Am. Chem. Soc, 
60, 1883 (1938). 


CH—CH 2 H CH 2 


/ 

CHs—C 


/ 


1:5540 d-CARVONE \ 

/ 

\ C10H14O 

BeU. Vn-153 

C— 

il 

-CH2 

CH3 


u 

B.P. 330° Wf? = +63.9° 

= 

0.9608 

= 1.49952 


Oil with caraway odor. 

C does not give normal NaHSOs addn. cpd.; on boiling with NaHSOa soln. (from which 
all H 2 SO 3 has been removed by addn. of solid Na 2 C 03 ) C gradually dissolves owing to for¬ 
mation of sodium carvone dihydrosulfonate, from which alk. does not regenerate orig. C 
( 1 ) — C dissolves in aq. Na 2 S 03 soln. forming free alk. whose titration may serve for quant, 
detn. of C ( 2 ) (3). 

C adds Br 2 [use in quant, detn. (4)]. ^ 

C refluxed 8 hrs. with equal wt. formic ac. (D = 1.2) (5) or warmed cautiously with 4% 
of its wt. of POCU until vig. spontaneous reactn. occurs ( 6 ) gives almost quant, yield of 
carvacrol (1:1760). 

C (5 pts.) in ale. (2 pts.), satd. with H 2 S, then treated with an equal vol. of ale. which 
has been satd. with NH 3 at 0 °, and the mixed solns. then treated with H 2 S, soon ppts. a 
compound of compn. 2 C -f H 2 S (7); silky white ndls. from CHCI 3 , or ale. + CHCI 3 ; m.p. 
211 ° ( 8 ). [The bis-2,4-dinitrophenylhydrazone of this prod, forms or.-yel. cryst. from ale.; 
m.p. 222 ° { 8 ).l 
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® (f-Carvone oxime: from C + si. more than 1 mole NH 2 OH.HCI in 4 pts. MeOH on 
stdg. 3-4 days at room temp. (98-99% yield) (9); or from C 4- NH 20 H,HC 1 + 
NaOAc in EtOH refluxed for 4 hrs. (82% yield) ( 10 ); Ifts. from ale.; m.p. 72-73®. 
[Use in quant, detn. of C ( 11 ) ( 12 ).] 

® d-Carvone phenylhydrazone: ndls. from ale.; m.p. 109-110® (13). 

® d-Carvone^nitrophenylhydrazone: red.-br. ndls.; m.p. 174-175® (14). 

® d-Carvone 2,4-dinitrophenylhydrazone: red cryst. from AcOH (15), ale. + AeOEt 

(16) , or ale. + CHCb (16); m.p. 191-191.5® ( 8 ), 190® (15), 189° (16) [cf. T 1.14]. (Use 
in quant, detn. of C ( 20 ).] 

® d-Carvone semicarbazone: higher melting isomer: from C -f semicarbazide.HCl 
NaHCOa in dil. ale.; m.p. 162-163® (17). Lower melting isomer: from C in ale. 4- 
KOAc 4" cone. aq. semicarbazide.HCl in the cold; forms slowly; m.p. 141-142° 

(17) ; 143® (18). [l^se in quant, detn. of C (18) (19).] 

1:5540 (1) Labb6, Bull. soc. chim. (3) 23, 2S1 (1900). (2) Sadtlor, .7. Am. Chem. Soc. 27, 1323 

(1905). (3) Schmallfuss, Werner, Kraul, Z, anal. Chem. 87, 1G1-1G4 (1932). (4) Kaufmann, 

Barieh, Arch. Phann. 267, 25-26 (1929). (5) Klages, Ber. 32, 1517 (1899). (G) Kreyslcr. 

Ber. 18, 1704 (1885). (7) Wallach, *4nn. 305, 224 (1899). (8) Hooper, Macbeth, Price, 

J. Chem. Soc. 1934, 1149. (9) Harries. Ann. 328, 322 (1903). (10) Cooke, Macbeth, J. 

Chem. Soc. 1937, 1596. 

( 11 ) Bennett, Cocking, Analyst 56, 79-82 (1931). (12) Bennett, Donovan, Analyst 47, 

148 (1922). (13) Baeyer, Ber. 27, 811 (1894). (14) Boraehe, Ann. 359, 70 (1908). 
(15) Campbell, Analyst 61, 393 (19.36). (IG) Allen, J. Am. Chem. Soc. 52, 2958 (1930). 
(17) Rupe, Dorschky, Ber. 39, 2113 (1906). (18) Wilson, Keenan, J. Assoc. Official Agr. Chem, 
13, 390, 394 (1930). (19) Reilly, Drumm, Analyst 53, 209-211 (1928). (20) Iddles, Low, 

Rosen, Hart, Jnd. Eng. Chem., AruU. Ed. 11, 102-103 (1939). 


- ISOBUTYL LEVULINATE 


C 9 H 16 O 3 

BeU. S.N. 881 

B.P. 230.9® 

See 1:3907. Genus 5: Esters. 


0.96770 

ng* = 1.48677 

- n-BUTYL LEVULINATE 


CgHieOs 

BeU. S.N. 381 

B.P. 237.8® 

See 1:3972. Genus 5: Esters. 

il 

0.97353 

nf? = 1.43905 


1:5547 o-METHOXYACETOPHENONE y-\ 

(o^Acetylanisole) 


B.P. 239® (1) 


CH 3 O 

Dl® = 1.089 (1) 


C9H10U2 Beil. VHI-85 


= 1.5395 (4) 


® o-Methoxyacetophenone oxime: from C 4 ~ hydroxylamine.HCl 4 -alk. in dil. ale.; 
oxime isolated as sodium salt, then regenerated: m.p. 83° (2); 79.6® (1) [after recrystn. 
from pet.; m.p. 96-96.5® (1)]. 

® o-Methoxyacetophenone phenylhydrazone: this, from ale., m.p. 114® ( 2 ) (3). 

® o-Methoxyacetophenone semicarbazone: from C in ale. + free semiearbazide on 
stdg. 24 hrs. (2); m.p. 182-183® (4) (3). 


1:5547 ( 1 ) von Auwers, Lechner, Bundesmann, Ber. 58, 41 (1925). (2) Klages, Ber. 36, 3589 
(1903). (3) Wahl, Silberzweig, BuU. soc. chim. (4) 11, 68 (1912). (4) von Auwers, Ann. 498» 
246 (1916). 
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® n-Butyl phenyl ketone 2,4-<Unitrophenylhydrazone: bright red ndls. from AcOH; 
m.p. 166° {1> [cf. T 1.14). 

® n-Butyl phenyl ketone semicarhazone: ndls. from aq. ale.; m.p. 166° (5) (1). 

1:S55S (1) Evans. J. Chern. Soc. 1936, 7S8. (2) Layraud, BuU. soc. chim. (3) 35, 225 (1906). 

(3) Haller, Bauer, Ann. chim. (S) 88, 410 (1913). (4) von Auwers, Lammerhirt, Betr. 53, 

441 (1920). (5) Rof. 2, page 227. 


- ISOAMYL LEVULINATE 


CioHigOs 

Befl. S.N. 381 

B.P, 248.8° 

See 1:4096. 

Genus 5: Esters. 


0.96136 

nf>" = 1.43103 

- tj-AMYL 

LEVULINATE 


CioHigOs 

Beil. S.N. 381 

B.P. 253.4° 

See 1:4121. 

Genus 5: Esters. 

Dt® = 

0.96136 

= 1.43193 


- A-METHOXYACETOPHENONE CH 3 .CO.C 4 II 4 .OGH 3 C 9 H 10 O 2 BeU. Vni-87 

B.P. 357° 

See 1:5140. Genus 7: Division A. M.P. 38°. 


- DIETHYL ACETONEDICARBOXYLATE C 9 H 14 O 6 

B.P. 350° = 1.113 

See 1:1772. Genus 4. Phenols. 

- BENZALACETONE )>-CH^H.CO.CH3 CioHioO 

B.P. 363° cor. 

See 1:5145. Genus 7: Division A. M.P. 42"'. 

- METHYL n-UNDECYL KETONE CH 3 .CO.(CH 2 )io.CH 8 CisHzcO Beil. 1-715 

B.P. 

See 1:5130. Genus 7: Division A. M.P. 28°. 

- n-AMYL PHENYL KETONE 7 i.C 6 Hii.CO.C 6 H 6 CwHicO Beil. VU.333 

B.P. 265.2° 

See 1:5111. Genus 7: Division A. M.P. 24.7°. 

- ETHYL BENZOYLACETATE C 11 H 12 O 8 Beil. X-674 

B.P. 265-270° si. dec. 

See 1:1778. Genus 4: Phenols. 

1:5590 n-HEXYL PHENYL KETONE CisHisO Bea.Vn-337 

CH3. (CH2)6.C0—<( ^ 

B.P. 283.3° (1) M.P. +16.4° (1) = 0.95155 (1) (yrt.) = 1.50760 (1) 

(9 n-Hexyl phenyl ketoxime: m.p. 55° (2). 

® n-Hexyl phenyl ^nitrophenylhydrazone: m.p. 127-128°. 

® n-Hexyl phenyl ketone semicarhazone: ndls. from dil. ale., m.p. 119°. 

1:5590 (1) Deffet, BuU. soc. chim. Belg. 40, 391, 394 (1931). (2) Auger, BuU. soc. chim. (2) 47, 
50 (1887). 


Beil, in-791 


Beil. Vn-364 



397 


LIQUID KETONES 


1:5600 


- METHYL ( 8 -NAPHTHYL KETONE O C 12 H 10 O Bea.Vn-402 

B.P. 301° CHs.cij.CioHr 

See 1:5153. Genus 7: Division A. M.P. 53-54°. 


1:5600 METHYL a-NAPHTHYL KETONE q / \ 

(l-Ac(5tonaphthone; || \- ^ 

l-acetyliiaphthalene) GHa—C—<(" ^ 

B.P.303°{1) 2^'' = 1.119 (2) 


C 12 H 10 O Beil.Vn-403 


n?? = 1.629 <2) 
niJ = 1.6233 (1) 


Prepn. from naphthalene 4- AcCl or AcaO (U (4). 

Oxidn. with warm KMn 04 (3) or with diL HNO 3 (3) (4) or Ca( 0 Cl )2 (90% yield) ( 1 ) 
gives a-naphthoic ac. (1:0785); oxidn. with alk. KMn 04 at 30-35° gave (51% yield) 
a-naphthoylformic acid, m.p. 105° (4). 

With A1 isopropylate in isopropyl ale. C reduces (05% yield (5)) to methyl-a-naphthyl- 
carbinol, ndls. from It. pet., m.p. 66° (6). 

C in ale. soln., treated with ale. PkOH yields a picrate, C.PkOH, m.p. 119-120° (1); 
118° (7). [Use in sepn. and purifn. of a and isomers.) 


© Methyl a-naphthylketoxime: m.p. 139.5-140.5° (1); 137-138° <7) [cf. (10)]. 

® Methyl a-naphthyl ketone phenylhydrazone: m.p. 146° u.e. (8). 

(fe Methyl a-naphthyl ketone semicarbazone: m.p. 228.5-220.5° (1); 232-233° (9). 


1:5000 (1) Fieser, Holmes, Newman, /. Am. Chem. Soc. 58, 1055 (1936). (2) von Auwers, 

Krollpfoiffer, Ann. 430, 233 (1923). (3) Claus, Feist, Ber. 19, 3181 (1880). (4) Darapsky, 

Beck, J. prakL Chem. (2) 146, 301-302 (1936). (5) Lund, Ber. 70, 1524 (1937). (6) Pickard, 

Kenyon, J. Chem. Soc. 105, 1126 (1914). (7) St. Pfau, Ofiier, Helv. Chim. Acta 9, 669-671 

(1926). (8) C^laus, Tersteegen, J. prakt. Chem. (2) 4)8, 518 (1890). (9) Darzens, Compi, rend. 

145, 1342 (1907). (10) Bachmann, Barton, J. Org. Chem. 3, 305 (1938). 


- BENZOPHENONE CgHs.CO.CeHs C 13 H 10 O Beil.Vn-410 

B.P. 306° 

See 1:5150. Genus 7: Division A. M.P. 48°. 


- DIBENZYL KETONE C 6 H 5 .CH 2 .CO.CH 2 .C 6 H 5 Ci 6 Hi 40 BeB. Vn-445 

B.P. 330.6° 

See 1:5135. Genus 7: Division A. M.P. 34°. 

- m-METHOXYBENZOPHENONE O Ci4Hi202 Beil. Vm-168 

B.P. 342-3437730 mm. 

See 1:6141. Genus 7; Division A. M.P. 38®. 



CHAPTER X 

GENUS 8. ALCOHOLS 


1. Alphabetical Name Index* 


AUyl alcohol. 1:614S 

^er-Amyl alcohol. , 1:6160 

n-Amyl-phenyl-carbinol. 1:6720 

p-Anisyl alcohol. 1:5915 

p-Anisyl-methyl-carbinol. 1:6550 

p-Anisyl-phonyl-carbiiK il. 1:5956 

Benzohy drol. 1:5960 

Benzyl alcohol. 1:6480 

Benzyl-dimethyl-carbi nol. 1:5910 

d.Z-Benzyl-phenyl-car bi nol. 1:5958 

«i-Borneol. 1:5990 

n-Butyl alcohol. 1:6180 

scc-Butyl alcohol. 1:6155 

ter-Butyl alcohol. 1:6140 

d-«cc-Butylcarbinol. 1:6195 

d,i-Butylcnc glycol-1,3. 1:6482 

d,^-ButyIene glycol-2,3. 1:6452 

n-Butyl-phenyl-carbinol. 1:6710 

Cetyl alcohol. 1:5945 

Cholesterol. 1:5975 

Cinnaniyl alcohol. 1:5920 

Cyclohex anol. 1:6415 

Cyclohexylcarbinol. 1:6450 

Cyclopcntanol. 1:6412 

Decanediol-l, 10. 1:5961 

Decanol-1. 1:6275 

d,i-Decanol-2. 1:6263 

Diacetone alcohol. 1:6423 

Diethylene glycol. 1:6525 

Diethylene glycol mono-n-biityl 

ether. 1:6517 

Diethylenc glycol monocthyl ether 1:6470 
Diethylene glycol monomcthyl 

ether. 1:6458 

Diethyl ether. 1:6110 

Diisopropyl ether. 1:6125 

2.2- Dimethyl bu tanol-1. 1:6204 

2.3- Dimethylbu tanol-1. 1:6221 

3.3- Dimcthylbutanol-l. 1:6219 

2.3- Dimethylbutanol-2. 1:6187 

2,2-Dimethylbutanol-3. 1:6186 

2,6-Dimethylheptanol-4. 1:6239-A 

2.4- Dimethylpcntanol-l. 1:6236 

2.4- Dimethylpentanol-3. 1:6215 

1.4- Dtozane. 1:6400 


Diphenylcarbinol. 1:5960 

Diphenyl-a-naphthyl-carbmol. 1:5970 

Di-p-tolylcarhinol. 1:5959 

Dodecanol-1. 1:5900 

Dulcitol. 1:5835 

Elaidyl Hl(X)hol. 1:5925 

1.2- Epoxy butane. 1:6118 

2.3- Epoxj'^ butane. 1:6116 

1 ,2-Epoxy-2-meth> Ipropane. 1:6117 

Ethyl alcohol. 1:6130 

2 -Ethylbutariol-1. 1:6223 

Ethylene glycol. 1:6465 

Ethylene glycol diru<’thyl ether. 1; 6141 

Ethylene glycol ethyl methyl eth( r , 1:6159 

Ethylene glycol nu'thyl n-propyl 

ether. 1:6191 

Ethylene glycol monobeuzyl ether. 1:6533 
Ethylene glycol inono-?i-biityl ethiT 1:6430 
Ethylene glycol moiio-«C£’-but-yl 

ether. 1:6235-B 

Ethylene glycol monoethyl etht‘r... 1:6410 

Ethylene glycol mono-isobutjd 

ether. 1:6235-A 

Ethylene glycol mono-isopropyl 

ether. 1:6413 

Ethylene glycol monomethyl c‘thtT.. 1:6405 

Ethylene glycol monophenyl ether . 1:6518 

Ethylene glycol monu-/£-propyl 

ether. 1:6414 

Ethylene oxide. 1:6105 

2 -Ethylhcxaiiol-l. . .... 1:6248 

Ethyl methyl ether. 1:6100 

2-Ethylpentanol-l. 1:6239 

d,i-Ethyl-phenyl-carbinol. 1:6504 

Ergosterol. 1:5980 

meso-Ery thritol. 1:5825 

d,/-Fenchyl alcohol. 1:5038 

2 -Furancarbinol. 1:6425 

Gerauiol. 1:6270 

Glycerol. 1:0540 

Glycerol a-phenyl ether. 1:5815 

Heptadecanol-1. 1:5050 

Heptanol-1. 1:6240 

d,i-Heptanol-2. 1:0235 


*For comi^ete alphabetical name index covering all lifted names of all numbered compounds in this book see 
tha main alphabetical index. 
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ALCOHOLS 


d,Z-Heptanol-4. 1:63!88 

Hexadccanol-1. 1:5945 

Hexanol-1. 1:61830 

d,/-Hexanol-2. 1:6310 

H exan()l-3. 1:6303 

n-Hexyl-phcnyl-carbiuol. 1:6335 

d,/-Inositol. 1:5840 

Isoamyl alcohol. 1:6300 

Isobutyl alcohol. 1:6165 

Isobutylene glycol. 1:6446 

Isopropyl alcohol. 1:6135 

d,/-Isopropyl-methyl-carbinol. 1:6170 

Isoproi>yl-phenyl-carbiriol. 1:6515 

Lauryl alcohol. 1:5900 

/-Linalool. 1:6360 

ry-Mannitol. 1:5830 

/-Menthol. 1:5940 

o-M ethoxy benzyl alcohol. 1:6530 

Methyl alcohol. 1:6130 

2- Mcthylcyclohexanol-l. 1:6430 

3- Mothyleyelohexanol-1. 1:6435 

4- Methyl<’yclohexanol-l. 1:6440 

4-M ethyl h(‘ptanr)l-l. 1:6347 

2-Mothylhexanol-l. 1:6337 

4-Methylhexanol-l. 1:6338 

Methyl-a-naphthyl-carbi .ml. 1:5957 

2-Methyli)entan('diol-2,4 . 1:6460 

c/,/-2-Methylpentanol-l. 1:6333 

3«Methylpentanol-l. 1:6336 

4-M othylporitanol-1 . 1:6334 

2- Methylpentanol-2. 1:6190 

3- Methylpentanol-2. 1:6303 

4- Methylpentaiiol-2. 1:6199 

2- Meth.vlp<‘ntanol-3. 1:6194 

3- Methylpentanol-3. 1:6189 

d,/-2-M ethylpentanol-4. 1:6199 

d,/-Methyl-phenyl-oarhin( >l. 1:6475 

Methyl-p-tolyl-carbinol. 1:6503 

Myristyl alcohol. 1:5935 

Neopentyl alcohol. 1:5813 

No^anol-l. 1J 6365 


d,/-Nonanol-2. 1:6359 

Nonanol-6. 1:6350 

Octadecanol-1. 1:5953 

Octanol-l. 1:6355 

d,/-Octanol-2. 1:6345 

Oleyl alcohol. 1:6360 

Pentadccanol-1. 1:5941 

Pentaerythritol. 1:5850 

Pentamethylene glycol. 1:6519 

Pentanol-1. 1:6305 

d,/-Pentanol-2. 1:6185 

Pentanol-3. 1:6175 

/y-Phcnylethyl alcohol. 1:6505 

7 -Phenyl-7t-propyl alcohol. 1:6530 

d,/-Phenyl-n-propyl-carbiiiol. 1:6700 

Phenyl-p-tolyl-carbinol. 1:5949 

Pinacol. 1:5805 

Pinacol hcxahydrate. 1:5810 

n-Propyl al(;ohol. 1:6150 

d,/-Propyl(!ne glycol. 1:6455 

Propylene oxide. 1:6115 

d-Quercitol. 1:5845 

d-Sorbitol. 1:5830 

Stearyl alcohol. 1:5953 

d,/-a-Terpineol. 1:6507 

Terpin hydrate. 1:5965 

Tetradecanol-1. 1:5935 

Tetrahydrofurancarbinol. 1:6445 

Tetramethylenc glycol. 1:6516 

o-Tolyl(rarbinol. 1:5933 

fw-Tolylcarbinol. 1:6495 

p-Tolylcarbinol. 1:5954 

Tridccanol-l. 1:5917 

Triethylcarbinol. 1:6318 

Triethyleneglycol. 1:6538 

Triniethylene glycol. 1:6490 

Triphenylcar binol. 1:5985 

Undecanol-1. 1:5890 

d,/-Undecanol-2. 1:6368 
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2. Chemical Type Index 


(Names used here are not necessarilj^ same as subject index names) 


L Monohtdric Alcohols 
A. Primary alcohols 

1. With aliphatic radicals exclusively 


(a) Saturated 

Methyl alcohol. 1:6120 

Ethyl alcohol. 1:6130 

n-Propyl alcohol. 1:6150 

w~Butyl alcohol. 1:6180 

Isobutyl alcohol. 1:6165 

Pentanol-l. 1:6305 

2 - Methylbutan<il-l. 1:6195 

3- Methylbutaiiol-l. 1:6300 

2 .2- Dimcthylpropaiiol-l... 1:5813 

Hexanol-1. 1:6330 

2 - Methylpciitan()l-l. 1:6333 

3- MethyIpciitaiiol-l. 1:6336 

4- Mcthylp(‘utaiiol-1. 1:6334 

2 .2- Dimethylbutaii()l-l.... 1:6304 

2.3- DimothylbutaTiol-l.... 1:6331 

3 .3- Din)ethylhutanol-l.... 1:6319 

2-Ethylbutanol-l. 1:6333 

Heptanol-1. 1:6340 

2 -Mcthylhexanoi-1. 1:6337 

4-Methylh('xanol-1. 1:6338 

2.4- Dimethylpentanol-l. . . 1:6336 

2 -Ethylpentauol-l. 1:6339 

OctanoU. 1:6355 

4-Methylheptanol-l. 1:6347 

2 -Ethylhcxanol-l. 1:6348 

Nonanol-1. 1:6365 

Decanol-1. 1:6375 

Unde(!anol-l. 1:5890 

Dodecanol-1. 1:5900 

Tridecanol-l. 1:5917 

Tetradecanol-1 . 1:5935 

Pentadecanol-1. 1:5941 

Hexadecanol-1. 1:5945 

Heptadccanol-1. 1:5950 

Octadecanol-1. 1:5953 

(6) Unsaturaied 

AUyl alcohol. 1:6145 

Oleyl alcohol. 1:6300 

Elaidyl alcohol. 1:5935 

Geraniol. 1:6370 

(c) Ether alcohols 

/3-Methoxyethanol. 1:6405 

/3-Ethoxyethanol. 1:6410 

jS-Tj-Propoxyethanol. 1:6414 

/S-Isopropoxyethanol. 1:6413 

/3-7i-Butoxyethanol. 1:6430 


/3-scr-Biitoxycthanol.... 1:6335>B 

/!:<-Isobutoxycthanol. 1:0335-A 

pf-Phciioxyt'thauol. 1:6518 

/ii-B(uizyl< >xy('tha nol. 1:6533 

Diethyleiie glycol niono- 

incthyl . 1:6458 

Dicthyhjiio glycol inono- 

cthyl cth(*r. 1:6470 

Dicthylfuic glycol inoiio-n- 

butyl ('thcr. 1:6517 

2. Containing aromatic, or hctiTocyclic 
radi(\'ils 

Benzyl alcohol. 1:6480 

/il-Phenylothyl alcohol. 1:6505 

7 -Pht‘nyl-/<-propyl alcohcd 1:6530 

o-Tf)Iylcarl)inol. 1:5933 

???-Tolycarhinol. 1:6495 

p-Tolylcarbinol. 1:5954 

o-M(‘thoxybenzyl alcohol. . 1:6530 

2 )«Methoxyb(‘nzyl alcohol. . 1:5915 

Cinnamyl alcohol. 1:5930 

or-Furancarbinol. 1:6435 

Tetrahydrofurancarbinol... 1:6445 

Cycloh(*xylcarl)inol. 1:6450 

B. Secondary alcohols 

1. With aliphatic radicals exclusively 

Propanol-2. 1:6135 

Butanol-2. 1:6155 

Pentanol-2. 1:6185 

Pentanol-3. 1:6175 

2- Methylbutanul-3. 1:6170 

Hexanol-2. 1:6310 

Hexanol-3. 1:6303 

3- Methylpentanol-2. 1:6303 

4- Methylpentanol-2. 1:6199 

2-Methylpentanol-3. 1:6194 

2.3- Dimethyl butanol-2. . . . 1:6187 

2,2-Dimcthylbutanol-3.... 1:6186 

Heptanol-2. 1:6335 

Heptanol-4. 1:6338 

2.4- Dimethylpentanol-3. . . 1:6315 

Octanol-2. 1:6345 

Nonanol-2. 1:6359 

Nonanol-5. 1:6350 

2,6-Dimethylheptanol-4. 1:6339-A 

DecanoI-2. 1:6368 
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ALCOHOLS 


U ndccanol-2. 1:6268 

2 . Containing aromatic nuclei 

Phcnyl-incthyl-carbinol_ 1:6475 

Phenyl-ethyl-carbinol. 1:6504 

Ph(^nyl-n-propyl-carbinol. . 1:6700 

I*henyl-isopropyl~(rarbinol.. 1:0515 

Phenyl-n-butyl-carbinol... 1:6710 

Phcnyl>n-amyl-(*arbinol.... 1:6720 

Phenyl-w-hexyl-carbinol. . . 1:6535 

Phony l-i)ht*nyl-curbinol.... 1:5960 

Phcnyl- 7 )-tolyl-carbinol.... 1:5949 

Phcnyl-bonzyl-carbinol. ... 1:5958 

Phcnyl-p-anisyl-carbinol... 1:5956 

Di- 7 >-tolylcarbin()l. 1:5959 

7 >-Tolyl“methyl-carbinol. . . 1:6502 

p-Ani8yl-me4hyl-carbinol. . 1:6550 

a-Naphthyl-ni(‘thyl- 

carbinol. 1:5957 

3. CVclanols 

Cyclopontanol. 1:6412 

Cy<^‘i‘^>in‘xanol. 1:6415 

2 - Mcthyl(\vclohoxanol. 1:6420 

3- Mothylcyclohexanol. 1:6435 

4- Mcthylcy cinhexanol. 1:6440 

d-Bornool. 1:5990 

d,/-Fcnchyl alcohol. 1:5938 

Z-Menthol. 1:5940 

Cholesterol. 1:5975 

Ergosterol. 1:5980 

C. Tertiary alcohols 

1 . Aliphatic 

Triniethylcarbinol. 1:6140 

Dimethyl-ethyl-earbinol. . . 1:6160 

Methyl-diethyl-t^arbinol. . . 1:6189 

Dimethyl-n-j)ro 7 )yl-cnrbinol 1:6190 
Dimethyl-isopropyl-carbinol 1:6187 

Diacetone alcohol. 1:6423 

Triethy Icar bi nol. 1:6220 

Z-Linalool. 1:6260 

a-Terpineol. 1:6500 

Terpin hydrate. 1:5965 

2 . Containing aromatic nuclei 

Benzyl-dimethyl-carbinol.. 1:5910 

Diphenyl-a-naphthyl- 

carbinol. 1:5970 

Triphenylcarbinol. 1:5985 

II. Dihtdric Alcohols 

A. ItlS-ijlycols 

Ethylene glycol. 1:6465 

Propylene glycol. 1:6455 


Butylene glycol-2,3. 1 : 6452 

Isobutylene glycol. 1 : 6446 

Tetram<;thylethylcno 

glycol (pinacol). 1:5805 

Tetramethylethylene glycol 

hexahydrate. 1:5810 

Glyceryl a-phenyl ether... 1:5815 

B. 1,3-^lycols 

Trimcthylene gly(*ol. 1 : 6490 

Butylene glycol- 1 ,3. 1 : 6482 

2-MethyIpentanf‘(liol-2,4... 1 : 6460 


C. 1,4-^lycols 

Tetramcthylcne glycol, . , . 1 : 6516 

D. IfS-^lycols 


Pentamethylene glycol.... 1:6519 

E. Miscellaneous dihydric alcohols 

DecanodioM.lO. 1:5961 

Diethyl one glycol. 1:6525 

Triethyicnc glycol. 1:6538 

III. Trikydiuc Alcohols 

Glycerol. 1:6540 

IV. Tetrahydric Alcohols 

me-so-Erythritol. 1:5825 

Pentaery thri tol. 1:5850 

V. pENTAHYDRIC ALCOHOLS 

d-Quercitol. 1:5845 

VI. Hexahydric Alcohols 

Dulcitol. 1:5835 

d-Mannitol. 1:5830 

d-Sorbitol. 1:5820 

d,Z-Inositol. 1:5840 

VII. Ethers of Genus 8 

A. Ethylene oxides 

Ethylene oxide.. 1:6105 

Propylene oxide. 1:6115 

1.2- Epoxy-2-methylpropane 1:6117 

1.2- Epoxy butane. 1:6118 

2.3- Epoxy butane. 1:6116 

B. Ethers {with no other functional group) 

Methyl ethyl ether. 1:6100 

Diethyl ether. 1:6110 

Diisopropyl ether. 1:6125 

1.4- Dioxane. 1:6400 

Ethylene glycol dimethyl 

ether. 1:6141 

Ethylene glycol methyl ethyl 
ether. 1:6159 
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Ethylene glycol methyl 

n-propyl ether. 1:6191 

C. Ethers containing other functional 
groups 

Ethylene glycol monomethyl 

ether. 1:6406 

Ethylene glycol monoethyl 

ether. 1:6410 

Ethylene glycol mono-n- 

propyl ether. 1:6414 

Ethylene glycol mono-iso¬ 
propyl ether. 1:6413 

Ethylene glycol mono-w- 

biityl ether. 1:6430 

Ethjiene glycol mono-A'cc- 

butyl ether. 1:6336-B 


Ethylene glycol mono-iso¬ 
butyl ether. 1:6336-A 

Ethyl(‘iie glycol monophonyl 

ether. 1:6618 

Ethylene glycol mono benzyl 
ether.. 1:6633 

Diethyleneglycol. 1:6636 

Diethylene glycol mono¬ 
methyl ether. 1:6468 

Diethyleiio glycol mono- 

ethyl ether. 1:6470 

Diethylene glycol mono-rt- 

butyl ether. 1:6517 

Triethylene glycol. 1:6638 

Glyceryl «-phenyl (^ther.. .. 1:6816 



















ORDER I: SUBORDER I: GENUS 8: ALCOHOLS 
Division A, Solid Alcohols 

Section 1. Soluble in less than 60 parts of cold water 

CH2.CH2 

/ \ 

- 1 , 4 -DIOXANE O 0 CiHsOs BeU.XlX-3 

CHj.CHa'^ 

M.P. 11.8° Df = 1.03361 nf? = 1.4332 

See 1:0400. Genus 8: Division B: Section 2. B.P. 101.3°. 


- GLYCEROL CH2(0H).CH(0H).CH20H C^HsOa Beil. 1-502 

M.P. 17.9° = 1.26134 nl? = 1.4729 

See 1:6540. Genus 8: Division B: Section 2. B.P. 290°. 


- ^TETRAMETHYLENE GLYCOL C4H,o02 Beil. 1-478 

HO.CH 2 .CH 2 .CH 2 .CH 2 .OH 

M.P.+19° = 1.0171 ng* = 1.4467 

See 1:6516. Genus 8: Division B: Section 2. B.P. 230°. 


- CYCLOHEXANOL Cellij.OH CeHizO Beil. VI-5 

M.P. 35.2° Df = 0.94155 n^® = 1.46477 

See 1:6415. Genus 8: Division B: Section 2. B.P. 161.1°. 

- <1,1-2,3-BUTYLENE GLYCOL C4H,o02 

CH3.CH(OH).CH(OH).CHs 

M.P. 24-27° Eif = 1.0433 

See 1:6452. Genus 8: Division B: Section 2. B.P. 182.5°. 

- Icr-BUTYL ALCOHOL (CHaisC.OH C 4 H 10 O BeU. 1-379 

M.P. 25.5° = 0.78670 ng* = 1.38779 

See 1:6140. Genus 8: Division B: Section 1. B.P. 82.5°. 

H H 

- meso-BUTYLENE GLYCOL CHj—d)—CHs C4H10O* BeiL 1-479 

(!)H(I)H 

M.P. 34.4° 

See 1:6452. Genus 8: Division B; Section 2. B.P. I 8 I. 7742 . 
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BeiL 1-479 
n% = 1.43637 
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1:5805. PINACOL 

(Tetramethylethylene 

glycol) 


CUgCHs C 6 H 14 O 2 BeU. 1-487 
I 1 

CH 3 —C—C-CHa 

I I 

OH OH 


M.P. 43^^ (1) B.P. 173*^ 

Clear cryst. with faint peculiar odor — Observed m.p. often lower than 43° according to 
previous exposure of sample to moisture — C when exposed to aq. vapor gradually shows 
lower m.p. which falls to 29-30° then rises again to 45-46° when hydration to hexahydrate 
(1:5810) is c()mj)lcte (1) — C is dif. sol. cold aq. but eas. sol. hot aq. from which on cooling 
the hexahydrate (1:5810) separates; C is eas. sol. ale., ether. 

C on oxidn. with CrOs (T 1.72) yields acetone (1:5400) —C on treatment with I 2 .KI 
solution -h alk. (T 1.81) yields CHI 3 — C shaken with alk. NaOBr gives CBr 4 (83% yield) 
and acetic ac. (1:1010) (89% yield) (2) — C boiled with dil. H 2 S ()4 giv(!S very strong 
pepperrnint-likc odor of methyl /er-butyl ketone (pinacolone) (1:5425) —C htd. at 140° 
for 4 hrs. with 2 pts. finely powd. B 2 O 3 (from freshly fused boric ac.) gives excellent yield 
pinacolone (1:5425) (3). 

C boiled with 0.004 pt. of HBr (D = 1.48) gives 55-75% yield of 2 ,3-dime thy Ibutadiene- 
1,3 (1:8050), b.p. 70° (4) — C, in dry ether, treated with HBr gas gives 21-27% yield 
3-bromo-2,3-dimethylbutanol-2, cryst. from Igr., m.p. 70.5° (5) — C, stood 48 hrs. with 10 
pts. HBr (satd. at 0 °) gives in good yield ppt. of 2,3-dibromo-2,3-dimethylbutane |Beil. 
1-152], cryst. from ale. or AcOH, m.p. 192° ( 6 ) (7) — C treated with dry HCl gas at 65-90° 
yields 3-chloro-2,3-dimethylbutanol-2 [Beil. 1-413|, m.p. 65°, b.p. 151-152°. 

C + 3 moles phenylisocyanate in dry ether, htd. in s.t. 45 hrs. at 100° gives 56% yield 
pinacol bis-(A-phenylcarbamate), cryst. from ale., m.p. 215° ( 8 ). 


® Mercuric sulfate test: C (20-25 mg.) +2 ml. HgS 04 soln. (from 5 g. HgO in 
mixt. of 100 ml. aq. + 20 ml. cone. H 2 HO 4 ) -h 5-6 drops 2% KMn 04 are placed in a 
tt. standing in a conical flask so as to be heated by water. Decolorization occurs 
rapidly and after 30-40 secs. pptn. of a characteristic ppt. (interfered with by acetone, 
isopropyl ale,, etc.) (9). 


1:5805 (1) Krasuskil, Mamedov, Chern. Abs. 32, 5378 (1938); Cent. 1938 II, 4218. (2) Palm^n, 

J. prakt. Chem. (2) 141, 116-118 (1934). (3) Lindner, Monatsh. 32, 413 (1911). (4) Whitby, 

Crozier, Can. J. Research 6 , 213 (1932). (5) Ayers, J. Am. Chem. Soc. 60, 2959 (1938). 

(6) Wheeler, Aw. Chem. J. 20, 150 (1898). (7) Thiele, Ber. 27, 455 (1894). (8) Krasuskil, 

Movsum-Zade, Chem, Abs. 31, 1377 (1937). (9) Deniges, Ann. chim. (8) 18, 176 (19U9). 


1:5810 PINACOL (HEXA)HroRATE C 6 H 14 O 2 . 6 H 2 O Beil. 1-488 

M.P. 45-46° (1) 

Quad. tbls. from hot aq. — [For prepn. in 43-50% yield by reductn. of acetone (1:5400) 
with Mg -f HgCh in Celle see ( 2 ) (3).] — Air-dried C still contains 4.9% uncombined aq. 

{3M4). 

C on stdg. in vac. (49 mm.) over NaOH loses aq. (8 days) yielding anhydrous pinacol 
(1:5805) (1) [when mixt. conts. 18.9% pinacol hexahydrate, m.p. passes through a minimum 
of 29-30°, then rises to that of anhydrous pinacol, m.p. 43° ( 1 )] — C on distn. gives 75-85% 
yield (4) anhydrous pinacol (1:5806); C on distn. with CeHe gives 96% yield <4) anhydrous 
pinacol (1:5805). 

C treated with H 2 SO 4 gives 72% 3 deld methyl ter-butyl ketone (1:5425) (3) (5) — C 
treated with 70% HBr gives 50-85% yield ( 6 ) 2,3-dibromo-2,3-dimethylbutane [Beil. 
1-152], m.p. 192°. 
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SOLID ALCOHOLS, ‘^SOLUBLE'’ 


1:5810-1:5815 


1:5810 (1) KrasuskiY, Mamedov, Chern. Ahs. 32, 5378 (1938); Cent. 1938, II, 4218. (2) R. 

Adams, E. W. Adams, Organic Sy^Uhe^ies, Coll. Vol. I, 448-450 (1932). (3) Hill, Kropa, 

J. Am. Chcm. Soc. 55, 2509 2510 (1933). (4) Kiii^, Stewart, Proc. Trann. Nova Scotian Inst. 

Sd. 17, 262-267 (1930); Chem. Ahs. 25, 1799 (1931). (5) Hill, Flosdorf, Organic Syntheses, 

Coll. Vol. I, 451-452 (1932). (G) Youtz, Perkins, J. Am. Cl^em. Soc. 51, 3510 (1929). 

1:5812 NEOPENTYL ALCOHOL (CH3)8.C.CH20H Beil. 1-406 

(/er-Buty Icarhinol; 

2,2-dimelhylpropanol-l) 

M.P. 52° B.P. 113° 

Cryst. with pepporniint-like odor — r\p. const, is large (11.0); even 5% aq. renders C 
liq. at room temp. (1) — Dif. sol. aq.; eas. sol. in ale., ether, pet. ether — Very volatile and 
eas. volat. with steam — Can be salted out from aq. with anhyd. K2CO3. 

C is stable to heat (240"), dry IICl at 175° (1); does not yield corresp. halides with SOCI2, 
PBrs or 48% HBr (1) jcf. (2)]. 

With Na or K evolves H2 and yields corresp. alcoholat(;s — Sol. in cold cone. H2SO4 with 
formn. of acid ester; on diln. and steam distn. C can be recovered. [The acid ester seps. 
as crystals on stdg. with cone. H2SO4 at 20°; cryst. arc sol. in aq., ale., CeHe, or ether.] (1.) 

C, in aq. soln., treated with half calcd. amt. of Na20207 -b H2SO4, warmed, distilled, 
yields trimcthylacetaldehyde, b.p. 74° (1:0133) and methyl isopropyl ketone, b.p. 94° 
(1:5410) (3). 

(g) Neopentyl hydrogen phthalate: m.p. 70-71° (5); Neut. Eq. 236. 

(g) Neopentyl hydrogen tetrachlorophthalate: m.p. 140-141° (5); Neut. Eq. 374. 

(g Neopentyl N-phenylcarbamate: from 1 g. C -f 1.4 g. C6H6.N:C:() in 10 g. pet. ether 
stood 1 day at room temp.; solv. evapd. and prod. extd. with dry ether (leaving residue 
of diphenylurea); cvai)n. of ether and recrystii. from boilg. Igr. gives cryst., m.p. 144° 
{4)<1). 

(g Neopentyl A^-(a-naphthyl)carbamate: m.p. 99-100° (5) [cf. T 1.86). 

1:5812 ( 1 ) Whitmore, Rothrock, J. Am. Chem. Soc. 54, 3431-3435 (1932). (2) Whitmore, 

Fleming, J. Am. Chem. Soc. 55, 41G1 4162 (1933). (3) Samec, Ann. 351, 258 (1907). 

(4) Riehard, Ann. chim. phys. (8) 21, 339 (1910). (5) Rice, Jenkins, Harden, J. Am. Chem. 

Soc. 59, 2000 (1937). 

- (/-SORBITOL HYDRATE C^UuO^.Ryp Beil. 1-533 

M.P. 55° 

See d-Sorbitol 1:5820. 


1:5815 


GLYCERYL a-PHENYL ETHER 


%-0—CH, 
)—(!:i 


HO—CH 


HO—(!;h 2 


CaHisOs Befl. 71-149 


M.P. 69° 

Cryst. from anhyd. ether, CeHg, or Igr. in long flexible ndls.; after fusion and resolidiflca- 
tion m.p. becomes 53-54° but gradually regains higher m.p. on stdg. {!) (3). 

Eas. sol. aq.; sol. CeHe, ale.; dif. sol. ether, Igr. or pet. ether — Sol. in cone. H2SO4 with 
pale red color turning to green on addn. of NaN02 soln. — (For prepn. in 61-64% yield from 
glyceryl <»-chlorohydrin see (2).] 


1:5815 {!) Fairbourne, Stephens, J. Chem. Soc. 1932, 1972-1973. (2) Wheeler, Willson, Organic 
Syntheses, CoU. Vol. I, 290-291 (1932). (3) Stephens, J. Soc. Chem. Ind. 51, 376-378 (1932). 
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1:5820 d-SORBITOL, anhydrous H H OH H CeHnOe Befl. 1-533 

HOCHr-i - -c -(!; -CH2OH 

(in in A Ah 


M.P. 89-93° (1) 

112° (2) 

M.p, with 1 H 2 O = 55°; in vac. loses § H2O, melts 75’^; at 100 ° becomes anhyd. — C 
cryst. from pyridine as mol. cpd.; C.ICbHsN, m.p. 88-89° cor. (1). 

C is sol, aq. or warm ale., but sparingly sol. in cold ale. — Sweetish taste — In i)uro aq. 
soln. [a]]y = —1.75° in aq. (C = 4.12); in borax soln. 4- 1.52° — C does not reduce Feh- 
ling’s soln. (T 1.22). 

® Hexaacetyl-d-sorbitol [Beil. 11-150]: from C on reflux, with AtvjO + little fused 
ZnCl 2 for 2 hrs., pouring into aq., giving heavy oil, which dis. in ether, gives cryst.; 
m.p. 99° (3) (4). 

® Hexabenzoyl-d-sorbitol: from C + BzCl H- aq. alk.; cryst. from AcOEt; m.p. 
216-217° (5). 

® Tribenzal-^/-sorbitol [Beil. XIX-4()41: from 0.5 g. C, 1 ml. BzH, and 1.5 ml. cone. 
HCl, htd. 15 min. on aq. bath, stood at room temp., pptd. with aq., washed with aq., 
ale., ether, acetone; then recrystd. from CHC^b -f ale.; white amorph. powder, m.p. 
190.1-192° (6); 190-191° (7); 184-187° (8) (9). 


1:58!90 (1) Strain, J. Am. Cham. Soc. 56, 1750-1757 (1934). (2) von Lippmann, Ber. 60, 162 
(1927). (3) Vincent, Delachanal, CompU rend. 100, 676 (1889). (4) Jahr, Z. Untersuch. 

Lehensm. 59, 285-288 (1930). (5) Kraszewski, Judelowkzowiia, Cent. 1938, 1, 2080; 1935, I, 

1462. (6) Wolfrom, et al., J. Am. Chem. Soc. 60, 573 (1938). (7) Karrer, Biichi, Helv. Chim. 

Acta 30, 90 (1937). (s) Zach, Mitt. Lebenam. Hyg. 31, 127 (1930). (9) van Kkenstein, de 

Bruyn, Rec. trav. chim. 19, 178 (1000). 


1; 5835 meao-ERYTHRITOL 


H H 

hoch2.c!:—Ach^oh 

I I 

OH OH 


C4H10O4 BeU. 1-525 


M.P. 120° cor. (126”) B.P. 330° 

Clear cryst. with sweet taste — Opt. inactive — Soly. at 20-25° in 100 g. aq. is 61.5%; 
in 100 g. 60% pyridine 8.5%; in pure pyridine 2.5% (1). _ 

C does not reduce Fehling’s soln. (T1.22) — Aq. soln. of C dis. CaO in cold and coagulates 
on boiling or on addn. of ale. — C gives no ppt. with Pb(OAc) 2 . 


(g) Color reaction: By actn. of Br 2 -aq. (0.3 g. Br 2 in 100 aq.) or 2% KMn 04 a soln. of 
erythrulose (CH 20 H.CH 0 H.(X).CH 20 H) is obtd., which with 5% ale. resorcinol soln, 
and 2 ml. cone. H 2 SO 4 yields a cherry-red soln., or with 5% ale. / 8 -naphthol a red soln. 
with green fluores. ( 2 ). 

(© Tetraacetyler 3 rthritol [Beil. 11-149]: from C refluxed with A 02 O and a little fused 
ZnCfe; m.p. 85° (3), 89° (7). 

(B Tetrabenzoylerythritol [Beil. IX-144]: shaking 2 g. C, 12 g. BzCl, and 75 ml. 10 % 
NaOH at room temp. ppts. a white resin, insol. ether, dif. sol. ale., cryst. from AcOH, 
m.p. 187° ( 4 ); 190° ( 5 ). [Use of pyridine gives mixtures of di- (m.p. 164-157°) -f tri- 
(m.p. 108-110°) benzoates which are sol. in ether (5).] 

® Dibenzalerythritol [Beil. XIX-439]: from C + 2 pts. BzH, shaken with 3 pts. cone. 
HCl or 50% H 2 SO 4 or P 20 fi (8) yields solid, washed with aq., cryst. from ale., m.p. 
197-198° U.C. (200-201° cor.) (6). 
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SOLID ALCOHOLS, “ SOLUBLE 


1:5825-1:5835 


1:5825 (1) Dehn, J» Am. Chem. Soc. 39, 1400 (1917). (2) Deniges, Ann. chim. (8) 18, 169 (1909). 

(3) Griner, Bvll. soc. chim. (3) 9, 219 (1893). (4) Skraup, Monatsh. 10, 393 (1889). (5) Ein- 

horn, Hollandt. Ann. 301, 101-102 (1898). (6) Fischer, Ber. 27, 1535 (1894). (7) Perkin. 

Simonsen, J. Chem. Soc. 87, 859 (1909). (8) Pette, Rec. trav, chim. 53, 977 (1934). 


1:5830 ^/-MANNITOL 


H H OHOH 

HO.CH2. U-U .CH20H 
OH()HH H 


CeHnOe Beil. 1-534 


M.P. 166° 

Ndls. with sweet taste — Subl. slowly above m.p. — Soly. in 100 g. H2O: at 0°, 10.36 g.; 
at 20®, 18.6 g.; at 1(M)°, 197.0 g. [For f.p.-sol. diagram see (1).] — Soly. of C in 100 g. pyri¬ 
dine: 0.47 g. at 20-25°; in 100 g. 50% pyridine, 2.46 g. — C is very dif. sol. in ale.; insol. 
ether. [For resume of phys. prop, of C see (1).] 

C is slightly laevorotatory: [aJij’ = —0.206° (1), but solns. of C in boric ac. or borax 
become strongly dextrorotatory, e.g., for C in N/2 boric acid, [a]?? = +28.3° (2). 

C does not reduce Fehling’s soln. (T 1.22) [dif. from mannose (1:0300)] — C prevents 
pptn. of Fc(OH )3 on addn. of alk. to solns. of ferric salts — C, on oxidn. with HNO3 (T 1.25) 
gives no saccharic ac. and no mucic ac. [dif. from dulcitol (1:5835)]. 

(g) Hexaacetylmannitol [Beil. 11-150]: from C in quant, yield by warming with 4 pts. 
AC2O + a little fused ZnCL, or with AcCl + pyridine; crude melts 119°; after 2 
recrystn. from ether, m.p. 126° (3). 

© Hexabenzoylmannitol [Beil. IX-145|: from C in 65% yield on treat, at 0° with 6 pts. 
BzCl + large excess 20% aq. NaOH; ndls. from ale., m.p. 147-148° (3); 149° (4). 
[Note: 4,5-Dibenzoyl-c/-mannitol, m.p. 183° (5), and tribenzoyl-d-mannitol, m.p. 152° 

(5) on further benzoylation yield the hexabenzoyl deriv. (5).] 

® Tribenzal-d-mannitol [Beil. XIX-464]: from C + 2 pts. freshly dist. BzH + 1 pt. 
P2O5; after treatment with aq. and recrystn. from ale., m.p. 223-224° (50% yield) 

(6) (7). [A less pure product can also be obtd. by shaking together C + 2 pts. BzH + 
3 pts. cone. HCl and recrystn, of prod, from ale., white ndls. (70% yield); m.p. 218- 
219° (3); 222° (7).] [M.p. of tribenzal-d,Z-mannitol is 192° (8) (9).] 


1:5830 (1) Braham, J. Am. Chem. Soc. 41, 1707-1718 (1919). (2) Irvine, Steele, J. Chem. Soc. 

107, 1229 (1915). (3) Patterson, Todd, J. Chem. Soc. 1929, 2887>2889. (4) Power, Rogerson, 

J. Chem. Soc. 97, 1949 (1910). (5) Ohle, Erlbach, Hepp, Toussaiiit, Ber. 62, 2985-2986 

(1929). (6) Pette, Ber. 64, 1568 (1931). (7) Pette, Rec. trav. chim. 53, 970 (1934). (8) Les- 

pieau, Wiemann, Compt. rend. 194, 1947 (1932). (9) Fischer, Ber. 27, 1530 (1894). 


1:5835 DULCITOL 

M.P. 188° 


HO.CHo 


H OH OH H 

.U-i 


A 


C.CH2OH 


HH H 




C6H1406 


BeU. 1-544 


Nearly tasteless — Can be sublimed in small vessel— 100 pts. aq. at 15° dis. 3.2 pts.; 
eas. sol. hot aq.; aim. insol. ale. or ether — Opt. inact. even after addn. of borax — C forms 
with CaCk a non-deliquescent non-efflorescent cpd., C.CaCl2.4H20 (4). 

C on oxidn. with HNO3 (T 1.25) yields mucic ac. (1:0845) (1) — C does not reduce Feh- 
ling's soln. (T 1.22) — C on shakg. with BzH + cone. HCl (or 50% H2SO4) does not ppt. 
dibenzal deriv. at room temp. [dif. from d-mannitol (1:5830) or d-sorbitol (1:5820) (2)]. 
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® Hexaacetyldtilcitol [Beil. 11-151]: from C on refluxg. with AC 2 O, pouring into aq., 
recrystn. from abs. ale.; ndls., m.p. 168-169° (3). 

® Hexabenzoyldulcitol [Beil. lX-146]: from 5 g. C dislvd. in 70 g. hot pyridine and 30.5 
g. BzCl grad, added; after boiling 15 min. poured into aq., ppt. washed and recrystd. 
from mixt. of eq. vols. ether -J- CHCI 3 ; m.p. 189-191° (3). 

1:5835 (1) von Lippmann, Ber, 35, 3217 (1892). (2) Fischer, Ber. 37, 1534 (1894). (3) Rogcr- 

son, J. Cham, Soc. 101, 1043-1044 (1912). (4) D^16pino, Korean, Bull. boc. chim. (5) 4, 1530 

(1937). 


J: 5840 me^o-INOSITOL 

(1,2,3,4,5,6- 

Hexahydroxy- 

cyclohexane) 


M.P. 335° cor. (1) 

(318°) 

[For prepn. from starch factory sweet water ” see ( 2 ) (3).] 

Tastes sweet — Effiores. cryst. with 2 H 2 O from cold aq.; above 50% cryst. in anhyd. 
form — Sublimes in small quant. — Hydrated cryst. sol. in 5.7 pts. aq. at 24°; insol. abs. ale. 
or ether. 

C does not condense with BzH (4) - - C does not reduce Fehling’s soln. (T 1.22) but does 
reduce Tollens’ reagt. (T l.ll). 

(g) Color test on oxidation: 2 mg. (or more) of C are placed on a porcelain crucible 
cover, treated with a few drop.s cone. HNOs, evapd. almost to dryness. On addn. of a 
few drops NH 4 OH followed by an equal amt. CaCl 2 soln. and evapn. a rose red color 
results, probably due to salts of tetrahydroxyquinone and of dihydroxyquinone (rhodi- 
zonic acid) [dif. from carbohydrates] (5) ( 6 ). The test is improved if carried out on 
platinum crucible cover or by addition of a drop of 1 - 2 % PtCU soln. (7). [For exten¬ 
sive study of oxidn. products, see ( 8 ) ( 11 ).] 

® Hexaacetylinositol: from C, refluxed with AC 2 O in pres, of ZnCk, poured into aq,, 
recrystd. from toluene, m.p. 212° subl, (9) (2); 215° (10). 

® Hexabenzoylinositol [Beil. IX-147]: from 2 g. C, 10 g. BzCl, and 10 g. quinoline 
heated half hour at 120 °; resultant retl syrup dislvd. in 100 ml. CHCI 3 , washed three 
times with 10 % H 2 SO 4 , then once with aq. After filtering off ppt. of pentabenzoyl 
deriv., soln. is coned, to 50 ml. and stood in ice box 12 hrs. Cryst. of hexabenzoyl 
deriv. sep., cryst. from hot ale., m.p. 258° (1). 

® Hexa-(3,6-dmitrobenzoyl)inositol: from C htd. with excess 3,5-dinitrobenzoyl 
chloride; cryst. from ale., m.p. 86° (2). 

1:5840 ( 1 ) Griffin, Nelson, J, Am, Chem. Soc, 37, 1562 (1915). (2) Hoglan, Bartow, Ind, Eng. 

Ghent. 31, 749^750 (1939). (3) Bartow, Walker, Ind, Eng. Chem. 30, 300-303 (1938). 

(4) Karrer, Helv. Chim. Acta 9, 116 (1926). (5) Scherer, Ann. 81, 375 (1852). (6) Seidel, 

Chem. Ztg. 11, 316, 376 (1887). (7) Salkowski, Z. physiol, Chem. 69, 478-481 (1910). 

(8) Gelormini, Artz, J. Am. Chem, Soc. 53, 2483-2494 (1930). (9) Maquenne, Compt. rend. 

104, 1719 (1887). (10) Sando, J. Biol. Chem. 68, 404 (1926). 

( 11 ) Hoglan, Bartow, J. Am. Chem. Soc. 63, 2397-2398 (1940). 


H OH 

H V H 

\ / \ / 
HO—C C—OH 


H 

\. 
HO—C 




H 


\ / 

C 

/ \ 

HO H 


OH 


CfiHisOe Beil. VI-1194 
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1:5845-1:5850 


1:5845 cf-QUERCITOL 

(1,2,3,4,,5- 
Pentahydroxy- 
cyclohexane) 


Not to be confused with the flavanol c|uerc*ilin [Beil. XVIII-242] or the rhamno- 
side of the latter called quercitrin [Beil. XXXI-75J. 

M.P. 333° 

Cryst. sol. in 10 pts. cold aq.; dif. sol. ale.; insol. ether ~ Hd = +27.10° (C = 3.85 
in aq.). 

C, boiled with dil. H 2 SO 4 and Mn 02 gives pungent odor of quinone (1:9025) — C, on 
oxidn. with HNO 3 (T 1.25) yields mucic ac. (1:0845) (1) ( 2 ). [For study of oxidn. prod, 
from use of alk. KMn 04 see (3).] C docs not condense with acetone or HzH [dif. from 
pentaeryihritol (1:5850) (2)|. 

1:5845 ( 1 ) von Lippmann, Ber. 60, 162 (1927). (2) Karrer, Helv. Chim. Acta 9, 116 (1926.) 

(3) Posternak, HeLv, Chim. Acta 15, 952-954 (1932). 


H OH H OH 

\ / V/ 


O 6 H 12 O 6 Beil. VI-1186 


C- 


H2C^ 


-C H 
\ / 
C-DH 
/ 




H OH H 


OH 


CH 2 OH 

1:5850 PENTAERYIHRITOL HOH 2 C—dl—CH 2 OH 

(!:H20H 


M.P. 353° (see text) 


C 5 H 12 O 4 


Beil. 1-538 


Tetrag. cryst.; sol. 18 pts. aq. at 15° — Ord. prod, conts. dipentaerythritol which cannot 
be removed by recrystii. ( 1 ) — C, on sublim. at 130° in high vac. gives pure pen taerythritol, 
m.p. 259° u.c. (2). 

[For prepn. of C in 55-57% yield from acetaldehyde, paraformaldehyde and Ca(OH )2 see 

{3)J 

C, htd. with 4 moles PBrs for 20 hrs. at 160-180° gives 86 % yield pentaerythrityl tetra- 
bromide, m.p. 162-163° (4) (5). [F'or conv. of this tetrabroinide to corresp. tetraiodide 
(m.p. 233°) by htg. with Nal in MeEt ketone (88-99% yield) see { 6 ).] [For reactn. of 
pentaerythrityl tetrabroinide with various alcoholates and phenolates see ( 6 ).] 


® Pentaerirthrityl tetraacetate [Beil. 11-150]: from C refluxed 2 hrs. with 4 pts. AC 2 O + a 
small piece ZnCL and poured into aq.; white ndls. from ale., m.p. 84° (7) [dipentaeryth- 
rityl hexaacetate has m.p. 73° (I)]. 

® Pentaer 3 rthrityl tetrabenzoate [Beil. IX-144]: 5 g. C in 15 ml. aq., shaken with 20 g. 
BzCl and 120 ml. 10% NaOH yields resin, which ground in mortar with more BzCl 
and alk. gives a solid powder; washed with water and repeatedly cryst. from ale. 
yields ndls. m.p. 99-101° ( 8 ). [Dipentaerythritol hexabenzoate has m.p. 183° ( 1 ).] 

® Diacetonepentaerythritol: from C + 10 pts. anhyd. acetone + 0.5 pt. anhyd. 
CUSO 4 on stdg. 12 lirs.; cryst. from pet. ether, m.p. 117° (9). 


1:5850 (1) Friederich, BrUn, Ber. 63, 2681-2690 (1930). (2) Ebert, Ber. 64, 114-119 (1931). 
(3) Schurink, Organic Syntheses, Coll. Vol. I, 417-419 (1932). (4) Backer, Schurink, Rec. 

tro®. chim. 50, 924-925 (1931). (5) Schurink, Organic Syntheses 17, 73-75 (1937). (6) Backer, 

Dijken, Rec. trav. chim. 55, 22-32 (1936). (7) Perkin, Simonson, J. Chem. Soc. 87, 860 (1905). 
(8} Rave, ToUens, Ann. 376, 60 (1893). (9) Orthner, Ber. 61, 116 (1928). 



ORDER I: SUBORDER I: GENUS 8: ALCOHOLS 
Division A, Solid Alcohols 

Section 2. Solid alcohols not soluble in 50 parts cold water 

- n-DECYL ALCOHOL CH3.(CH2)8.CH20H C 10 H 22 O Beil. 1-425 

M.P. 6“ Llf = 0.8292 nf? = 1.43682 

See 1:6275. Genus 8: Division B: Section 1. B.P. 231® 

1:5890 UNDECANOL-1 CH3. (CH2) 9.CH2OH C11H24O Beil. 1-43 7 

(n-Undecyl alcohol; hendecyl alcohol) 

M.P. -f-15.85® (1) 

+ 14.3° (2) 

Oxidii. with K2Cr207 + H2^^04 (cf. T 1.72) yields n-undecylic ac. (1:0573) (3). 

(g) 7i-Undecyl iV-phenylcarbamate: cryst. from ale., in.p. 62° (3); 52° (7). [For optical 
data see (7).] 

® n-Undecyl iV-(^-nitrophenyl;carbamate: Ifts. from ale., m.p. 99.5° (4). 

® n-Undecyl hydrogen phthalate: m.p. 43.8-44.1°; Neut. Eq. 320 (6). 

® 2- (n-Undecyl) hydrogen 3-nitrophthalate: m.p. 123.2°; Neut. Eq. 365 (5). 

1:5890 ( 1 ) Meyer, Reid, J. Am. Chem. Soc. 55, 1577 (1933). (2) Robinson, J. Chem. Soc. 125, 
229 (1924). (3) Jeffreys, Am. Chem. J. 22, 38-39 (1899). (4) Hoppenbrouwers, Rec. trav. 

chim. 51, 952 (1932). (5) Dickinson, Crosson, Copenhaver, J. Am. Chem. Soc. 59, 1095 

(1937). (6) Goggans, Copenhaver, J . Am. Chem. Soc. 61, 2909 (1939). (7) Dewey, Witt, 

Ind. Eng. Chem., Anal. Ed. 12, 469 (1940). 

- rf,/-METHYL-PHENYL-CARBINOL CgHioO Beil. VI-475 

CH3.CH(0H).C6H6 

M.P. 30.1° = 1.0139 nf? = 1.5375 

See 1:6475. Genus 8: Division B: Section 2. B.P. 202°. 

1:5900 DODECANOL-1 CH3. (CH2)io.CH20H C 12 H 26 O Beil. 1-438 

(n-Dodecyl alcohol; lauryl alcohol) 

M.P. 33.87° (1) B.P. 359° 

[For prepn. of C in 65-75% yield by reductn. of ethyl laurate (1:4196) with Na + ale. in 
toluene see (2).] 

C, after fusion, seps. on cooling in transparent a-form, at 21.6°; this material on stdg. or 
rubbing changes to opaque /3-form, m.p. 23.8° (3). 

® Lauryl ^-nitrobenzoate: m.p. 45° [T 1.82]. 

® Lauryl 3,6-dinitrobenzoate: m.p. 60° [T 1.82]. 

® Lauryl hydrogen phthalate: m.p. 60.2-50.4° cor.; Neut. Eq. 334 (4). 

® Lauryl hydrogen 3-nitrophthalate; m.p. 123.9-124.0°; Neut. Eq. 379 (6) [cf.T 1.83]. 
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SOLID ALCOHOLS, ‘‘INSOLUBLE’' 


1:5900-1:5917 


® Laiiryl N-phenylcarbamate: m.p. 74° (6) (9). [For optical data see (9).] 

® Lauryl N-(p-nitrophenyl)carbamate: m.p. 117° (7). 

® Lauryl AT-(a-naphthyl)carbamate: m.p. 80° (8) [cf. T 1.80]. 

1:5900 (l) Meyer, Reid, J. Am. Cfiem. Soc. 55, 1577 (1933). (2) Ford, Marvel, Organic Synth^es 

10, 62-64 (1930). (3) Phillips, Mumford, J. Chem. Soc. 1934, 1660. {4} Goggans, Copen- 

haver, J. Am. Chem. Soc. 61, 2909 (1939). (5) Dickinson, Crosson, Copenhaver, J. Am. 

Ckem. Soc. 59, 1095 (1937). (6) Hooke, Her., trav. cMm,. 54, 513 (1935). (7) van Hoogstraten. 

Hec. trav. chim. 51, 426 (1932). (8) Hickel, French, J. Am. Chem. Soc. 48, 749 (1926). 

(9) Dewey, Witt, Ind. Eng. Chem., Anal. Ed. 12, 459 (1940). 


1:5910 BENZYL-DIMETHYL-CARBINOL 


CH 3 CioHhO Beil. VI-623 

CH2—(!>—CH3 

Ah 


M.P. 24° B.P. 214-216° Cj® = 0.9790 nl? = 1.5174 

C htd. 3 hrs. on steam bath with equal w^t. Ac 2 t.) and few drops of cone. H2SO4, cooled, 
poured into aq., neutralized, extd. with ether, distd., gives 90% yield /9,jS-dimethylst3Tene, 
C 6 H 5 .CH=C(CH 3 ) 2 , b.p. 180-182° [cf. Beil. Vi-(236)1 (1). 


1:5910 (1) Tiffeneau, Bull. soc. chim. (4) 29,814-815 (1921). 


1:5915 


/hANISYL alcohol 

( 7 >-Methoxy benzyl 
alcohol) 


CII 3 O- 


-CH 2 .OH 


C 8 H 10 O 2 BeU. VI-897 


M.P. 25° B.P. 258° D\l = 1.1129 = 1.5422 (1> 

C readily yields di-?)-anisyl ether [Beil. VIi-(440)], m.j). 41°; e.g., on stdg. over cone. 
H 2 SO 4 or on .shaking ether aoln. of C with aq. NaHSOs ( 2 ), or on stdg. over Na 2 S 04 (contg. 
a trace of NaHS 04 ) (3), or on addn. of few drops of cone. HCl to boiling ether soln. (aim. 
quant, yield) (4). 

C, at b.p., readily oxidized by air to 7 >anisaldehyde (1:0240); further oxidn. with air or 
actn. of dil. HNO3 on C yields p-anisic ac. (1:0805). 


® p-Anisyl N-phenylcarbamate: m.p. 92° cor. (5). 


1:5915 (1) Ofner, Hclv. Chim. Acta. 18, 955-956 (1935). (2> Spath, Monatsh. 34, 2000 (1913). 
( 3 ) Ofner, Helv. Chim, Acta 20, 53 (1937). (4) Quelet, Allard, Bull. soc. chim. (5) 4, 1469 

(1937). {5) Kindler, Arch. Pharm. 265, 401 (1927). 


- CYCLOHEXANOL CeHnOH C 6 II 12 O Beil. VI-5 

M.P. 25.2° = 0.94155 = 1.46477 

See 1:6415. Genus 8 : Division B: Section 2 . B.P. 161.1°, 


1:5917 TRIDECANOL-1 CH 3 .(CH 2 )ii.CH!!OH CwH,,© BeU. 1-428 

M.P. 30.63° Morm) (1) 1^* = 0.8223 

28.35° 03-form) (1) 

® n-Tridecyl hydrogen pbthalate: m.p. 62.4-52.7°; Neut. Eq. 348 (3). 

® n-Tridecyl hydrogen 3-nitrophthalate: m.p. 124.0-124.2° cor.; Neut. Eq. 393 (2) 
[cf. T 1.83]. 

1:5917 (l) Meyer, Reid, J. Am. Chem. Soc. 55, 1577 (1933). (2) Dickinson, Crosson, Copen¬ 
haver, J. Am. Chem. Soc. 59, 1095 (1937). (3) Goggans, Copenhaver, J* Am. Chem. Soc. 61, 
2909 (1939). 
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GENUS 8, DIV. A, SECT. 2 
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1:5930 CINNAMYL ALCOHOL CgHioO Beil, VI-570 

)>—CH=CH.CH20H 

M,P, 33° B.P. 357° 

Fairly eas. sol. aq.; eas. sol. ale., ether — Ord. comral. C is trans isomer ( 1 ) — C, dislvd. 
in dry ether and stood for 24 hrs. with powd. anhydrous CaCl 2 yields addn. prod. (CaCh. 
1.5 C), m.p. 157° u.c. ( 2 ) [dif. and sepn. from hydrocinnamyl ale. (1:6520) (3)]. 

C on gentle oxidn. with CrOs yields cinnamic ac. (1:0735); on oxidn. with KMn0.i 
yields benzoic ac. (1:0715). 

C in cold CHCI 3 (4) or in cold dry ether in dark (5) readily adds Br 2 yielding/S, 7 -dibroino- 
7 -phenylpropyl ale. [Beil. VI-504]; ndls. from ether, m.p. 74°. 

C shaken 3 hrs. at room temp, with 3 pts. HBr {D = 1.48) yields heavj'^ oil which on 
chilling gives 80-85% yield cinnamyl bromide, m.p. 28° (0) — C on distn. with 5 moles 
6 N HCl gives (79% yield (7); 60% yield (13)) cinnamyl chloride; also obtd. (69-75% yield 
{13))fromC + SO 2 CI 2 . 

® Cinnamyl ^-nitrobenzoate : m.p. 78° ( 8 ) (3), 76.5° (9) [cf. T 1.82]. 

® Cinnamyl 3,6-dinitrobenzoate: m.p. 121 ° [T 1.82]. 

® Cinnamyl iV-phenylcarbamate: m.p. 90-91.5° ( 10 ). 

® Cinnamyl iV-(tt-naphthyl)carbamate: m.p. 114° ( 11 ) [cf. T 1.86]. 

® Cinnamyl lV,A^-diphenylcarbamate : stable form, m.p. 103,5-104°; mctastable form, 
m.p. 97-98° (12) [cf. T 1.43]. 

1:5920 ( 1 ) Gredy, Br^U. soc. chim. (5) 3, 1098 (1936). (2) Endoh, Rec. trav. chirn. 44, 871 (1925). 
(3) Hill, Nason, J. Am., Chem. Soc. 46, 2245 (1924). (4) (iriniaux, Bull. sov. chim. (2) 20, 

120 (1873). (5) Duquesnois, Bull. soc. chim. (5) 4, 195-190 (1937). (O) (Faison, Tietze, 

Ber. 68 , 279 (1925). (7) Norris, Watt, Thomas, J. Am. Chem. Soc. 38, 1078 (1910). (8) Bur¬ 

ton, Ingold, J. Chem. Soc. 1928, 914. (9) Meisenheimer, Schmidt, Sohiifer, Ann. ^1, 131 
(1933). ( 10 ) Pauly, Schmidt, Bohme, Bcr.51, 1329(1924); (jf. Schiramd and Co., Cenl. 1910, 

I, 1720. 

(11) Bickcl, French, J. Am. Chem. Soc. 48, 749 (1926). (12) Hoejenbos, Coppens, Rec. 

trav. chim. 50, 1047 (1931). (13) Young, Ballou, Nozaki, J. Am. Chem. Soc. 61, 14 (1939). 


1:5922 o-TOLYLCARBINOL /-nxj CgHioO Beil. VI-484 

(o-Xylyl alcohol; 

o-methylbenzyl alcohol) ^ 

M.P. 35° 

Sol. in 100 pts. cold or 60 pts. boilg. aq.; very sol. ale., ether, CHCI 3 . 

Volatile with steam. [For m.p.’s of mixtures with p-tolylcarbinol (1:5954) see (1).] 

C on oxidn. with theor. amt. K 2 Cr 207 -f dil. H 2 BO 4 ( 2 ) yields o-tolualdehyde ( 1 : 0210 ); 
on oxidn. with excess 5% KMn 04 in alk. soln. (3) yields o-toluic ac. (1:0690). 

® o-Tolylcarbinyl N-phenylcarbamate; m .p. 79° cor. (4). 

1:5922 ( 1 ) Hill, Short, J. Chem. Soc. 1935,1126. ( 2 ) Krober, Ber. 23, 1029 (1890). (3) Gilman, 
Breuer, J. Am. Chem. Soc. 56,1128 (1934). (4) Kindler, Arch. Pharm. 265, 400 (1927). 

1:6925 ELAIDYL ALCOHOL CigHseO Beil. S.N. 25 

(iransOctadecenyl CH3. (CH2)7.CH==CH. (CH2)7.CH20H 

alcohol; ^rans-octa- 

decen-9-ol-l) 

M.P. 36° (1) B.P. abt 333^ 

34° (2) 
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1:59:^5-1:5938 


Cryst. from ale. or acetone. 

C in AcOH treated witli perhydrol at 95” for 2 hrs. gave 9,10-dihydroxystearyl ale., Ifts. 
from Etc Ac, m.p. 125-126”. [Dif. from stereoisomeric oleyl ale. (1:6300) (2).] 

C in dry pyridine stood for 3 days with phthalic anhydride yields elaidyl hydrogen phthal- 
ate as an oil; aq.NaOH soln. of prod., oxid. with KMn 04 at 0” and subsequently hydrolyzed, 
yields 9,U)-dihydroxystearyl alcohol, form of m.p. 81-82° [dif. from oleyl ale. (1:6300) 
(2)1. 

(g) Elaidyl AT-phenylcarbamate: m.p. 55-57° (3). 

(g) Elaidyl TV-(/9-naphthyl)carbamate: m.p. 71° (3). 

1:5925 (l) Toyama, Chem. Umschau Fette, Ole, Wachse, Harze, 31, 13-16 (1924). (2) Collin, 

Hilditch, J. Cheyn. Soc. 1983, 247-248. (3) Andre, Francois, Compt. rend. 185,281 (1927). 


- d,/-a-TERPINEOL 

M.P. 35° 


CILi.CHa 

/ \ 

CII 3 —C 

\ / I 

CH.CHs OH 
= 0.9337 


H CH 3 
c—(*:—CH;. 


CioHigO Beil. VI-.’>6 
ng* = 1.4834 


Sec 1:6507. CeniisS: Division B: Section 2. B.P. 221.1°. 


1:5935 TETRADECANOL-1 CH 3 . (CTl2)i2.CH20H C 14 H 30 O Beil. 1-428 

(n-T'etradecyl alcohol; 
rnyristyl alcohol) 

M.P. 37.6° (1) 

. 37.7° (2) 

[For prepn. in 70-80% yield by reductn. of ethyl myristate (1:4316) with Na -f- EtOH in 
toluene see (3).] 

C exhibits dimorphism, changing after sr)liditication at 37.7° a few degrees lower (34.8°) 
from semitransparent a-form to white opaque /9-form (2). 

(g) n-Myristylhydrogen phthalate: m.p. 59.8-60.0° cor.; Neut. Eq. 362 (4). 

® n-Myristyl hydrogen 3-nitrophthalate: m.p. 123.2-123.5° cor.; Neut. Eq. 407 (5) 
[cf. T 1.83] 

® n-Myristyl TV-phenyicarbamate: m.p. 71° (6). 

1:5935 ( 1 ) Meyer, Reid, J. Am. Chem. *Soc. 55, 1577 (1933). (2) Phillips, Mumford, J. Chem. 
Soc. 1933, 235-236. (3) Ford, Marvel, Organic Syntheses 10, 62-64 (1930). (4) Goggans, 

Coppenhaver, .J. Am. Chem. Soc. 61, 2909 (1939). (5) Dickinson, Oosson, Copenhaver, 

J. Am. Cheyn. Soc. 59, 1095 (1937). (O) Kariyono, Sugino, Chem. Abs. 31, 2583 (1937). 


1:5938 tf,/-FENCHYL ALCOHOL 


HaC 


CH3 

C H 

/IV/ 


CH2 


HaC 


\ 


C—OH 
CH3 
C 




H 


CHs 


M.P. 38-39° (1) (2) B.P. 201.4° (1) 


CioHisO Beil. VI-71 


Impt. constituent of American pine oil — Insol. aq.; eas. sol. ale., ether, pet. ether — 
Eas. volatile with steam. 
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C, htd. with equal wt. erystn, oxali(5 ac. for 5 hrs. at 125°, prod, washed with aq., then 
with a little ale., yields di-d,/-fenchyl oxalate, cryst. from hot ale., m.p. 101° (3). 

® d,/-Fenchyl ^-nitrobenzoate: m.p. a-form, 108-109° (4) (5); m.p. /8-form, 94-95° 
(2), 82-83° <4> [cf. T 1.82]. [Recommended as best derivative (2).] 

® (/,/-Fenchyl hydrogen phthalate: m.p. 169-169.5° (1). 

® d,/-Fenchyl A^-phenylcarbamate: m.p. 104° (1>. 

® d,/-Fenchyl N-(«-naphthyl)carbamate: m.p. 148.5°-149.5° (2) [cf. T 1.86]. 

1:5938 (1) ZHtschel, Todrnhofor, J. prakL Chem. (2) 133, 374-376 (1932). (2) Kommpa, 

Beckmann, Ber. 08, 10-11 (1935). (3) Quist, Ann. 417, 294-296 (1918). (4) Kenyon, 

Priston, J. Chem. Soc. 127, 1447 (1925). (5) Hintikka, Mclander, Chem, Abe, 14, 941 (1920). 


1:5940 /-MENTHOL 


CH3 


c 


/l\ 

HaC H CH, 



A„ 


/ \ 

CHa CHs 


C 10 H 20 O Beil. VI-38 


M.P. 43° B.P. 216° 

Cryst. with strong peppermint odor — Cryst. in 4 forms of w’hich a (stable) has m.p. 
42.5° (1) [m.p, of d,/-menthol is 35.5-36.5° ( 2 )]. [For sepn. and detn. of isomeric menthols 
Bee_{13).] 

C is very dif. sol. aq. (0.04 g. per 100 ml.); very eas. sol. ale., ether, CS 2 , AcOH and cone. 
HCl — Wf? = -48,9° (in CHCI 3 , C = 5). 

C on oxidn. with K 2 Cr 207 + H 2 SO 4 (cf. T 1.72) gives aim. quant, yield /-menthone 
(1:5520) (3) (4). 

® /-Menthyl benzoate: from C on htg. with 2 moles BZ 2 O for 3 hrs. at 160°; m.p. 

53-54° <5) (6) [m.p. of d,/-menthyl benzoate is 31.5-32.0° (2)]. 

® /-Menthyl ^nitrobenzoate: m.p. 61-62° (7) [cf. T 1.82] [d,/-menthyl p-nitrobenzoate, 
m,p. 91° (7)1. 

® /-Menthyl 3,5-dinitrobenzoate: m.p, 153° (7) [cf. T 1.82] [d,/-menth 3 d 3,5-dimtroben- 
zoate, m.p. 121° (7)1. 

® /-Menthyl hydrogen phthalate: m.p. 110° (8); pr. from AcOH, m.p. 129-131°; Neut. 
Eq. 304. [After keeping the preliminary 110° prod, in contact with the mother liquor 
it slowly changes to stable form, m.p. 122° (9).] 

® /-Menthyl JV-phenylcarbamate: cryst. from CeHe or ale.; m.p. 111-112° (10) [d,/-men¬ 
thyl AT-phenylcarbamate: m.p. 103-104° (2)]. 

® /-Menthyl /V-(a-naphthyl)carbamate: m.p. 119° (11); 126° (12) [cf. T 1.86]. 


1:5940 (1) Wright, J. Am. Chem. Soc. 39, 1515 (1917). (2) Zeitschel, Eck, /. prakt. Chem. (2) 
133, 368 (1932). (3) Beckmann, Ann. 250, 325 (1888). (4) Sandborn, Organic Syntheaee, 
CoU. Vol. I, 333-334 (1932). (5) Beckmann, Pleisner, Ann. 262, 31 (1891). (6) Beckmann, 
J. prakt. Chem, (2) 55, 16 (1897). (7) Read, Grubb, Malcolm, J. Chem. Soc. 1033, 170, 173 
(8) Arth, Ann. chim, (6) 7, 487 (1886). (9) Pickard, Littlebury, J. Chem. Soc. 101, 116-117 
(1912). (10) Weehuizen, Rec. trav. chim. 37, 268 (1917). 

(11) Bickd, French, J. Am. Chem. Soc. 48, 749 (1926), (12) Zeitschel, Schmidt, Ber, 
2302 (1926). (13) Hall, Holcomb, Griffin, Ind. Eng. Chem.^ Anal. Ed. 12, 187-188 (1940). 
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1:5941-1:5949 


1:5941 PENTADECANOL -1 CIT 3 .(CH 2 )i 3 .CH 20 H CisHagO BeU. 1-429 
(n-Pent adecyl alcohol) 

M.P. «-form 44^ ( 1 ) 

/3-fonn 38.9° (1) 

® n-Pentadecyl hydrogen phthalate: m.p. 60.3-60.5°; Neut. Eq. 376 ( 2 ). 

® n-Pentadecyl hydrogen 3-nitrophthalate: m.p. 122.4-122.6°; Neut. Eq. 421 { 3 > 
[cf. T 1.83]. 

® n-Pentadecyl N-phenylcarbamate: cryst. from Igr. (4) or CeHe (5), m.p. 72°. 

1:5941 (l) Phillips, Mumford, J. Chem. Son. 1934, 1660, (2) Goggans, Copenhaver, J. Am, 

Chem. Son. 61, 2909 (1939). (3) Dickinson, CVosson, CoponhavfT, J. Am. Chem. Soc. 59, 

1095 (1937). (4) Jeffreys, Am. Chem. J. 22, 29 (1899). (5) Landa, Landova, Collection 
Czechoslov. Chem. Comm. 2, 31 35 (1930); Chem. Aha. 24, .3213 (1930). 


1:5945 HEXADECANOL-1 CH 3 .(CH 2 )i 4 .CH 20 H C 16 H 84 O BeU. 1-429 

(Cetyl alcohol) 

M.P. 50° ( 1 ) 

49.27° (1) (2) 

[For prepn. in 70-78% yield by reductn. of ethyl palmitate (1:2034) with Na + EtOH in 
toluene see (3).] 

Lfts. from MeOH, EtOH, AcOEt, or acetone — [For study of m.p.'s of mixts. of C with 
octadecariol -1 (1:5953) sec ( 1 ).] — C readily evolves H 2 when rmlted with Na (Generic 
Test 8 ). 

C on oxidn. with CKla in AcOH yields palmitic ac. (1:0650) (4) ■— C with PI 3 gives 85% 
yield cetyl iodide ( 5 ). 

® Cetyl p-nitrobenzoate : m.p. 52° [T 1.82]. 

® Cetyl 3,6-dinitrobenzoate : m.p. 66 ° [T 1.82]. 

® Cetyl hydrogen phthalate: m.p. 66.7-66.9° cor.; Neut. Eq. 390 ( 6 ). 

® Cetyl hydrogen 3-nitrophthalate: m.p. 121.4-122.0°; Neut. Eq. 435 (7) [cf. T 1.83]. 

® Cetyl A^-phenylcarbamate : m.p. 73° ( 8 ). 

® Cetyl N-O-nitrophenyl)carbamate: m.p. 117-118° (9). 

® Cetyl iV-(a-naphthyl)carbamate: m.p. 82° {10>. 

1:5945 (1) Smith, J. Chem. Soc. 1931, 802-807. (2) Meyer, Reid, Am. Chem. Soc. 55, 1577 
(1933), (3) Ford, Marvel, Organic Syntheses 10, 62-64 (1930). (4) Claus, von Dreden, 
J. prakt. Chem. (2) 43, 149 (1891). (5) Hartmann, Byers, Diekey, Organic Syntheses 15, 29-30 

(1935). (6) Goggans, Coponhaver, J. Am. Chem. Soc. 61, 2909 (1939). (7) Dickinson, 

Crosson, Copenhav(ir, J. Am. Chem. Soc. 59, 1095 (1937). (8) Bloch, Bull. soc. chim. (3) 31, 

52 (1904). (9) Hoppenbrouwers, Rec. trav. chim. 51, 952 (1932). (10) Neulx*rg, Kansky, 

Biochem. Z. 20. 445 (1909). 


1:5949 


PHENYL-^TOLYL-CARBINOL 
(4-Methylbenzohydrol) 


H C 14 H 14 O 


OH 


Beil. Vl-686 


M.P. 53° 

Ndls. from Igr. 

C on oxidn. with CrOs -f H 2 SO 4 (T 1.72) gives phenyl p-tolyl ketone (1:5160). 
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1:5950 HEPTADECANOL-1 CH3.(CH2)i6.CH20H CnHseO Beil. Ii-(220) 
(n-Hei)tadecyl alcohol) 

M.P. a-form: 54° (1) (2) (3) B.P. 310° 

/3-fonn: 45.7° (4) 

Cryst. from acetone (1) or Ifts. from 80% ale. (2) — C is dif. sol. cold aq.; sol. cold abs. 
ale. or ether. [P^or ni.p.’s of mixt. of C with hexadecaiioI-1 (1:5945) or with octadecanol-1 
(1:5953) sec (5).J 

C htd. with 3 pts. powd. KOH for 15 min. at 240-250° gives good yield margaric ac. 
(1:0635) (2). 

(g) n-Heptadecyl hydrogen phthalate: m.p. 66.6°-6r).8° cor.; Neut. Eq. 404 (6). 

® n-Heptadecyl hydrogen 3-nitrophthalate: m.p. 121.0-121.8°; Neut. Eq. 449 (7) 
[cf.Tl.83]. 

1:5950 (1) Levene, West, van dcr Schoor, J. Biol. Chem. 20, 531 (1015). (2) Hoidusrhka, 

Ripper, Ber. 56, 1738-1739 (192.3). (3) Phillips. Mumford, J. Chem. Soc. 1934, KiGO. 

(4) Meyer, Reid, J. Am. Chem. Soc. 55, 1577 (1933). (5) C'arey, Smith, J. Chem. Soc. 1933, 

1350. (6) Cloggans, Copenhaver, J. Am. Chem. Soc. 61, 2909 (1939). (7) Dickinson, Cros- 

son, Copenhaver, J. A/n. Chem. Soc. 59, 1095 (1037). 


1:5953 OCTADECANOL-1 CH3.(CH2)i6.CH20H CisHssO Beil. 1-431 
(/t-Octadecyl alcohol; 
stearyl alcohol) 

M.P. a-form: 57.95° <1); 57.85° (2) 

58.5° (3) (4) (5); 59.5° (6) 

C shows dimorphism; the semitransparent a-form changing at 53.5° (a few degrees below 
its f.p.) into the white opaque jS-form (7). [For rn.p.’s of mixts. of C with heptadecanol-1 
(1:5950) sec {8).[ 

[For prepn. of C in 90^^, yield by reductn. of ethyl stearate (1:2078) with Na + t't-lnityl 
ale. see (6).] [P"or purifn. of comml. C see (9).] — C forms cryst. from MeOH (4), C^He 
(4), Igr. (9), ether (5), acetone (3). 

Molten C treated with HI gives quant, yield (10) of n-octadecyl iodide, m.p. 34.5-35° 
which yields 66.5% corresp. ll.Mgl (11). 

® n-Octadecyl hydrogen phthalate: m.p. 72.4-72.6° cor.; Neut. Eq. 418 (12). 

® n-Octadecyl hydrogen 3-nitrophthalate: m.p. 118.3-119.2° cor.; Neut. Eq. 463 
(13) [cf. T 1.83j. 

® n-Octadecyl N-phenylcarbamate; m.p. 79-80°. 

® n-OctadecylN-(^nitrophenyl)carbamate: m.p. 115° (14). 

1:5953 (l) Phillips, Mumford, J. Chem. Soc. 1934, 1660. (2) Meyer, Reid, J. Am. Chem. Soe. 
55, 1577 (1933). (3) Levene, Taylor, J. Biol, Chem. 59, 914 (1924). (4) Smith. J. Chem. Soc. 

1931, 805. (6) Gascurd, Ann. chim. (9) 15, 348 (1921). (6) Bleyberg, Ulrich, Ber. 64, 2510 

(1931). (7) Phillips, Mumford, J. Chem, Soc. 1934, 235-236. (8) Carey, Smith, J. Chem. 

Soc. 1933, 637, 1350. (9) Woolley, Sandin, J. Am. Chem. Soc. 57, 1078 (1935). (10) Adam, 

Dyer, J. Chem. Soc. 127, 71 (1925). 

(11) Oldham, Ubbelohde, J. Chem. Soc. 1938, 202 . (12) Goggans, Copenhaver, J. Am. 

Chem. Soc. 61, 2909 (1939). (13) Dickinson, Crosson, Copenhaver, J. Am, Chem, Soc, 59, 
1095 (1937). (14) van Hoogstraten, Bee, trav. chim. 51, 426 (1932). 


1:5954 


/^TOLYLCARBraOL 

(“p-Xylyl alcohor’; 
p-methylbenzyl alcohol) 


CEs-<^ )>—CHiiOH 


MJ». 69” [cf. (1)1 B.P. 217° 


CsHioO 


BeiL VI-496 



417 


SOLID ALCOHOLS, INSOLUBLE 


1:5954-1:5958 


Dif. sol. cold aq.; eas. sol. ale. or ether — Volatile with steam. 

[For prepn. in 90% yield from ?>-tolualdehyde (1:0215) + ECHO-f KOH see ( 2 ).] 
[For rn.p. of mixtures of C with o-tolylcarbinol (1:5922) see { 1)1 

® ^-Tolylcarbinyl N-phenylcarbamate: m.p. 79° (3). 

1:5954 (l) Hill, Short, J. Chem. Soc. 1935, 1120. (2) Davidson, Weiss, Organic SyntheseSt 18, 

79-81 (1938). (3) Kindlcr, Arch. Pharm. 265, 401 (1927). 


1:5956 /^-ANISYL-PHENYL-CARBINOL 


( 7 >-M ethoxybenzohy drol) 


H C 14 H 14 O 2 Beil. S.N. 564 


CII 3 C 




OH 


M.P. 60° 

[For prepn. in 90% yield from p-anisaldehyde + CelloMfijBr see (1).] 

C on oxidn. with CrOs + H 2 SO 4 gives />-methoxybenzophenone (1:5170). 

C, in CeHe at 0 ° -f CaCL, tn^atod with dry HCl gas, gives 85% yield p-anisylphenyl- 
(^arbinyl chloride, colorless ndls. from Igr., m.p. 64° (1). 


1:5956 ( 1 ) Baehmann, ./. Am. Chem. Soc. 55, 2137 (1933). 


1:5957 METHYL-a-NAPHTHYL-CARBINOL H C 12 H 12 O Beil. VIi-(321) 



M.P. 66° 

Ndls. from It. pet. 

C htd. with 5 wt. KHSO 4 for 4 hrs. at 120-130° loses aq., yielding a-vinylnaphthalene 

U). 

C oxidized with CrOs 4 H 2 SO 4 (T 1.72) yields methyl a-naphthyl ketone (1:5600). 

® Methyl-a-naphthyl-carbinyl hydrogen phthalate: from C + equiv. amt. phthalic 
anhyd. dis. in 10 pts. CHCI3, htd. 6 hrs. at-100°, solv. evapd.; resultant paste poured 
into aq. Na 2 (X !)3 and purified in usual way; cryst. from CelLj, m.p. 131-132° (2). 
[C htd. with phthalic anhyd. without solv. is mereb'^ dehydrated {2).] 

® Methyl-a-naphthylcarbinyl hydrogen tetrachlorophthalate: from C + tetrachloroph- 
thalic ac. in CeHe; m.p. 155.0-155.5° {!) [cf. (3)]. 

1:5957 (1) Zal’kind, Zonis, J. Gen. Chem. (U.S.S.H.) 6, 988-998 (1936); Cent. 1937, I, 1934. 

( 2 ) Pidkard, Kenyon, J. Chem. Soc. 105, 1126 (1914). (3) Teterin, Zonis, J. Gen. Chem. 

(U.S.S.R.) 6, 658-662 (1936); Cent. 1936, II, 2347; Chem. Abe. 30, 6354 (1936). 


1:5958 rf,/-BENZYL-PHENYL-CARBINOL 

(“ Toluylene hydrate ’') 


<( )>-CH2 



C 14 H 14 O Bea. VI-683 


OH 


M.P. 67° 

[For prepn. of C in 78% yield from BzH -f- C 6 H 6 .CH 2 .MgCl see (1).] 

C is sol. in 1600 pts. hot aq.; very sol. ether — C is crystd. from It. pet. contg. 6% CeHs 
or from 20 pts. ale. 
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C, on distn. at ord. press., or on short boilg. with AC 2 O ( 2 ), or on htg. 3-4 hrs. in an oil 
bath at 220-230° (64% yield (3)) gives stilbene (1:7250). 

C, on treatment with cone. HNO 3 {D == 1.3), yields desoxybenzoin (1:5165) even in cold 
(more rapidly on warming) (4). 

® Benzyl-phenyl-carbinyl hydrogen phthalate: from C on htg. with I wt. of pure phthalic 
anhydride (crystd. from dry CHCI 3 to remove traces of phthalic acid). Product is 
treated with 2 equiv. aq. Na 2 C 03 , stood at 20 ° for 1 ^ hrs. to decompose any unchanged 
reagt.; extd. with ether to remove any unchanged C; aq. layer acidified giving 91% 
yield prod.; ndls. from mixt. of ether -f It. pet., m.p. 131° cor., Neut. Eq. 346 (1) (5). 
[Use in resolution of C (1).] 

1:5958 (1) Gerrard, Kenyon, J. Chem. Soc, 1928, 2564-2565. (2) Pearl, Dehn, J. Am. Chem. Soc. 

60, 58 (1938). (3) Ruggli, Lang, Helv. Chim. Acta 21, 47 (1938). (4) Limpricht, Schwanert, 

Ann. 155, 64 (1870). (5) Lcvcnc, Mikesa, J. Biol. Chem. 65, 510-511 (1925). 


1:5959 DI-/>-TOLYLCARBINOL 

(4,4'-Dimethylbenzo- 
hydrol) 


M.P. 68 ° 


II 


CisHieO 


Beil. VI -688 




-CHs 


OH 


Ndls. from ale.; sol. ale., CHCI 3 , acetone, AcOH. Insol. aq. 

C on oxidation with CrOa -f H 2 S ()4 (T 1.72) yields di-p-tolyl ketone (1:5185). 

C in CeHe + pet. ether + solid CaCl 2 treated with HCl gas yields di-p-tolylcarbinyl 
chloride, white pr. from pet. ether, m.p. 45-46° ( 1 ) — C htd. with 30% HBr in AcOH for 1 hr., 
then treated with AcBr, yields 809c di-TJ-tolylcarbinyl bromide, odorless pi. from Igr.; m.p. 
48.5-49° (2). 


1:5959 (1) Norris, Blake, J, Am, Chem, Soc. 50, 1811 (1927). (2) Bachmann, J. Am. Chem. Soc, 

55, 2137 (1933). 


1:5960 BENZOHYDROL H C 13 H 12 O Beil. VI-678 

(Dipheny Icarbinol) 


M.P. 68 ° B.P. 288° 

Ndls. from Igr. — Sol. in 2000 pts. aq. at 20 °; eas. sol. ale., ether, CS 2 , CHCI 3 — C 
gives deep red color with cone. H 2 SO 4 . 

[For prepn. from benzophenone (1:5150) by reduction with 2 % Na/Hg in abs. ale. + 
ether + CoHe (98% yield) see (1); with Zn dust -f alk. (65-99% yield) see ( 2 ).] 

C is eas. oxid. by CrOs + H 2 SO 4 (cf. T 1.72) yielding benzophenone (1:5150) —C, on 
boilg. with dil. HCl is partially converted to dibenzohydryl ether [Beil. VI-679], m.p. 110 ° 
(3) — C in ether or CeHe treated with dry HCl gas gives diphenylchloromethane, m.p. 
17-18° <4). 

® Diphenylcarbinyl benzoate: from C on melting with S wt. of BzOH and htg. to expel 
water; prod, purified by extn. with dil. alk. and recrystn. from ale.; m.p. 88-89° (5). 
[Note: this prod, cannot be obtd. via Schotten-Baumann method using BzCl -f aq. 
alk. owing to formn. of dibenzohydryl ether (5).] 


o|-o 

OH 
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1:5960-1:5965 


® Diphenylcarbinyl ^nitrobenzoate: m.p. 131-132° (6) [cf. T 1.82], 

® Diphenylcarbinyl 3,6-dinitrobenzoate: m.p. 141° [T 1.82]. 

® Diphenylcarbinyl hydrogen phthalate: from C in 18% yield on htg. with phthalic 
anhydride for 15 hrs. at 110°; m.p. 164-165°; Neut. Eq. 332 (7). [If C is first treated 
with C'iHsMgBr and resultant prod, treated with phthalic anhydride at 0° for 20 hrs. 
yield is 74% (7).] 

® Diphenylcarbinyl Af-phenylcarbamate: from C -}- equiv. phenylisocyanate in CeHe 
on stdg. 2 days; ndls. from CcHg; m.p. 130-140° (8). 

® Diphenylcarbinyl iV-(a-naphthyl)carbamate: m.p. 135-136° (9) [cf. T 1.86]. 

1:5960 (1) Bachmann, J. Am.. Chem. Soc. 55, 773 (1937). (2) Marvel, Hansen, Organic Syntheses, 

Coll. Vol I, 84-85 (1932). (3) Ward, J. Chem. Soc. 1928, 2290, 2295. (4) Norris, Banta, 

J. Am. Chem. Soc. 50, 1807 (1928). (5) Liniieman, Ann. 1 ^, 21 (1865). (O) Meisenheimer, 

Schmidt, Ann. 475, 177 178 (1929). (7) Fcssler, Shrinor, J. Am. Chem. Soc. 5S, 1385-1389 

(1936). (8) BerKmann, Wagenberg, Bcr. 63, 2587, Note 7 (1930). (9) Bickel, French, J. Am. 

Chem. Soc. 48, 749 (1926). 


1:5961 DECANEDIOL-1,10 H0.CH2.(CH2)8.CH20H C 10 H 22 O 2 Beil. 1-494 

(Decamethylene glycol) 

M.P. 74.5° (72°) 

Lfts. (from CeHe); beautiful long ndls. from aq. or dil. ale. — Ejis. sol. ale., warm ether; 
spar. sol. cold ether, pot. ether, cold aq., CHCI3 — Sol. in cold cone. H2SO4 but not repptd. on 
diln. (formation of ester). 

[For prepn. by reduction of diethyl sebacate (1:4366) with Na + ale. (73-76% yield) see 

(1) (2) (3) {4)1 

C on oxidn. with slight excess neutral KMn 04 yields sebacic ac., m.p. 133° (1:0730) — 
C htd. i hr. with large excess (12 pts.) AC 2 O -h anhyd. AcONa (1 pt.) gives 50% yield 
decamethylene glycol diacetate, m.p. 25.5° {5). 

C htd. with phthalic anhydride at 200° yields polymeric ester (6) — C treated with 
stream of dry HBr at 130-150° yields 1,10-dibromodecane (85-90%) (3) (4), b.p. 162-165.5° 
at 10 mm., m.p. 27.4° (7). 

1:5961 ( 1 ) Manske, Carothers, McEwen, Organic Syntheses 14, 20-22 (1934). (2) Bennett, 

Mosses, J. Chem. Soc. 1931, 1098. (3) Carothers, Hill, Kirby, Jacobson, J. Am. Chem. Soc. 

52, 5287-5288 (1930). (4) Franke, Kroupa, Monatsh. 56,340 (1930). (5) Scheuble, Monatsh. 

24, 630 (1903). (6) Carothers, Arvin, J. Am. Chem. Soc. 51, 2569 (1929). {7) Chuit, Helv. 

Chim. Acta 9, 266 (1926). 


1:5965 TERPIN HYDRATE CioH2o02.H20 

CH3 CM2—CH2 H CHs 

(!^-chj.h*o 


Beil. VI-745 


HO 

M.P. 116-117° dec. (see text) 


CH 2 —CH 2 


)H 


Sol. in 250 pts. aq. at 15°; in 32 pts, hot aq.; in 10 pts. ale. at 16°; in 100 pts. ether at 
16°; insol. pet. ether. 
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C, on placing in preheated bath, melts 120 - 121 ° with loss of 1 mole H 2 O and conversion to 
anhydrous cw-tcrpin; m.p. 105° (1). [The eutectic of C 4* cw-terpin has m.p. 95° ( 2 ); 
for m.p. + corapn. curves of system see ( 2 ).] 

C (4 pts.) on oxidn. with 35 pts. K 2 Cr 207 , 50 pts. cone. H 2 S ()4 and 150 ml. aq. (cf. T 1.72) 
yields terpenylic ac., C 6 H 12 O 4 [Beil. XVIII-384]; very sol. aq.; m.p. anhydrous form 90° 
(3b 

C with dry HCl, cone. aq. HCl, or PCI 3 yields dipen tone bis-hydroc.hloride [Beil. V-50], 
pptd. by aq. from warm ale., m.p. 50° — C, shaken with const, boilg. HBr until the initial 
oily mass becomes crystn., yields diiKintene bis-hydrobromide [Beil. V-52], m.p. 04“ (4). 

® Color test: With cone. H 2 SO 4 gives citron-yel. to salmon color — In presence of 
NaHSOg (!olor is blood-red to brown. 

® a-Terpineol (1:6507): from C in 89% yield on boiling with 2 pts. 0.5% oxalic acid 
soln. (5). 

1:5965 (1) Perkin, J. Chem. Soc. 85, 668 , Note (1904). (2) Sc^hoorl, Cent. 1932, I, 2950. 

(3) Hempel, Ann. 180, 78- 79 (1875). (4) Wallach, Ann. 239, 18 (1887). (5) .Acharya, 

Wheeler, Cent. 1938, I, 4654. 


1:5970 DIPHENYL-a-NAPHTHYLCARBINOL C 23 H 18 O Beil. VI-729 



M.P. 137° 


C with HCl (cf. T 1.85) or with CH 3 .CO.Cl should give diphenyl-a-naphthyl-chloro- 
methane, m.p. 169° — Should give micro test for triarylcarbinols ( 1 ). 


® Diphenyl-a-naphthylmethane [Beil. V-733]: C (1 g.) htd. to boilg. with 15 ml. AcOH 
-b 2 g. Zn dust, then treated with 1 drop H 2 PtCl 6 soln. evolves H 2 , turns brown, finally 
colorless. After filtration and cooling 0.7 g. hydrocarbon seps.; recryst. from AcOH, 
m.p. 150° (2). [Also obtd. in 96% yield from C in AcOH, treated with Nal + SnCb + 
cone. HCl in stream of CO 2 (4).] 


® Phenylchrysolluorene [Beil. V-736]: 


CeHs H 



C (2 g.) in 20 ml. AcOH, htd. 


tob.p., treated with 2 ml. cone. HCl; liq. turns dark green, then brown, and colorless 
ndls. of hydrocarbon sep. in 70% yield; recryst. from AcOH, m.p. 195.5° ( 2 ) con¬ 
firmed by (3). 


1:5970 (1) Morton, Peakes, Ind. Eng. Chem., Anal. Ed. 5, 186 (1933). (2) Ullmann, Moura- 
wiew-Winigradoff, Ber. 38, 2215 (1905). (3) Blicke, J. Am. Chem, Soc. 40, 2570 (1924). 
(4) Wanscheidt, Moldavski, Ber. 64, 921-922 (1931). 
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1:5975 


1:5975 CHOLESTEROL C 27 H 46 O Beil. 4729-c 

CUs CH 3 II CH 3 CHs 



M.P. 148.5° (anhydrous) 

Su})l. at 300° in vac. — Cryst. from ether in anhyd. ndls., from ale. in this, with 1 H 2 O 
(lost over 112804 ) — Insol. aq., ac., alk., eas. sol. ether, CHCI 3 , CS 2 , CcHc, acetone, very sol. 
pyridine — [aJi) is —38.8°. 

C on warming with Na in pet. ether evolves H {l> — C on oxidn. with CrOa + AcOH 
gives much acetone (1:5400) ( 2 ). [Does not distinguish C from other sterols.] 

® Liebermann-Burchard reaction: To a few eg. C in 2 ml. CHCI 3 in a dry tt. add 10 
drops AC 2 O, mix, and then add 2-5 drops cone. H 2 S ()4 and shake. A violet color chang¬ 
ing to blue-green quickly develops. [Cf. ergosterol (1:5980).] [This test is also 
given by (diolesteryl esters (3) and by some but not all (see list) cholesteryl derivatives 
(4).] [Use in quant, colorimetric detn. of C (3).] 

® Salkowski reaction: Dis. a few eg. C in 2 ml. CHCI 3 in a dry tt. and add 2 ml. cone. 
H 2 Sf > 4 . After standing a minute or two the GHCI 3 layer becomes cherry-red to purple, 
while the H 28()4 has strong green fluores. Shake, and allow layers to sep. for further 
confirmn. On pouring out CHCI 3 layer into dish it soon changes through blue and 
green to dirty yel. [For impt. st udy of this test see (5).] 

® Cholesterol dibromide: Addn. of 10 % soln. of Br 2 in AcOH to 10 % soln. of C in ether 
rap. gives i)pt., m.p. 124-125° [dif. from phytosterol] ( 6 ). [Note: addn. of only half 
necessary Br 2 results in forinn. of addn. product containing 1 mole each of C and C 
dibromide, m.p. 112° dec. (7).] 

® Cholesteryl acetate: Ht. together in a dry tt. for 15 min. at 130° 0.1 g. C, 0.1 g. anhy¬ 
drous sodium acetate, and 1 ml. AC 2 O. DLs. prod, in 5 ml. 80% ale., cool, filler ppt. 
and wash with 2 ml. same ale. Ilecryst. from 10 ml. same ale. Recryst. a ihird time 
from 3 ml. strong ale. Dry on tile, and then at 100 ° for 15 min.; m.p. 114° u.c. Play 
of opalescent colors observed on cooling melt ( 8 ). [Use in prepn. of /3-cholestanol 
(dihydrocholesterol) by reductn. withJHl 2 (9).] 

® Cholesteryl benzoate: Heat 0.1 g. C with 0.5 ml. BzCl in dry tt. at 160° for 5 min. 
Cool, boil up with 10 ml. ale. and cool again, filtering off the ppt. and washing it with 
5 ml. cold ale. Recryst. from 10 ml. hot ale. as before. Repeat the crystn. a third 
time. Dry 15 min. at 100 ° and det. m.p. in a wide cap. The prod, melts at 145° to a 
turbid liq. which changes to a clear liq. at 178° u.c. Finally remove the tube quickly 
from the htg. bath, hold it in front of a black background, and observe the character, 
play of opalescent colors during solidfn. ( 8 ). 

® Cholesteryl p-nitrobenzoate: from C on htg. with p-nitrobenzoyl chloride, extn. with 
ale., recrystn. from acetone; m.p. 185° to turbid liq., dec. at 250°; on cooling charact. 
play of violet, green, red is observed ( 6 ). Also from C -f- p-nitrobenzoyl chloride -f 
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pyridine -f CHCI 3 ; m.p. 190-193° cor., becoming clear, then decomp, at 261° cor. 
{ID [cf. T 1.82]. 

® Cholesteryl hydrogen phthalate: from C (1 g.) + phthalic anhydride (2 g.) on boiling 
in pyridine (5 ml.) for 1 hr.; mixt. is poured into aq. and the pptd. deriv. washed with 
dd. HCl, then crystd. from ale.; white cryst. m.p. 161.0-161.5°, Neut. Eq. 534 (12). 
[This acid phthalate is eiis. sol. ether and not pptd. by addn. of It. pet. (dif. and sepn. 
from C) ( 12 ).] 

® Cholesteryl ^-toluenesulfonate: from C -f- /^-toluenesulfonyl chloride in pyridine 
24 hrs. at 30°; cryst. from acetone or dry ether (89% yield (14)); m.p. 131° (13); 
131.5-132.5° (14). 

® Cholesteryl N-(^nitrophenyl)carbamate: m.p. 204-205° (15). 

® Cholesteryl iV-(a-naphthyl)carbamate: m.p. 175-176°, after softening at 172° (16) 
[cf. T 1.86]. 

1:5975 ( 1 ) Reinitzer, Momitsh. 9, 43H (ISOS). (2) Windans, Z. physiol, Chem. 100, 167 (1917). 
(3) Myers, Wardwell, J. Biol. Chem.. 36, 147 156 (lOlS). (4) Eck, Thomas, J. Biol. Chem. 
128, 272 (1939). (5) Ref. 4, pages 267-277. (6) Windaus, Ber. 39, 51S (1906); Chem. Ztg. 

30, 1011 (1906). (7) Cloez, Coynpt. rend. 124, S64 (1897). (S) Mulliken, “ Method ” I, 172 

(1904). (9) Ralls, Organic Syntheses 17, 45-47 (1937). (lO) Dor6e, Orange, J. Chem. Soc. 

109, 54 (1916). 

(11) Saiidquist, Gorton, Ber. 63, 1759-1760 (1930). (12) Woidemann, Bionhem. J. 20, 

688-689 (1926). (13) Freudenberg, Hess, Ann. 448, 128 (1926). (14) Wallis, Fernholz, 

Gephart, J. Am. Chem. Soc. 59, 139 (1937). (15) Hoppenbrouw rs, Rec. trav. chim. 51, 

953 (1931). (16) Neuberg, llirschberg, Biochem. Z. 27, 345 (1910). 


1:5980 ERGOSTEROL C 28 H 44 O Beil. 4729-b 

CH2CH3 H CH3 CII3 CII3 
/ \l 1 T H II I I 

H2C C- C—C—C^-CH3 

II2 I I I II H H 

C CHa C CH CIi2 

/ \l/ \ / \/ 

H2C C C CH2 

i I I 

H— C C CH2 

HO’^ 

H, H 

M.P. 165° (anhydrous) (Maquenne block ( 1 )) 

162-164° (2) 


B.p. 185° at 20 mm. — Cryst. from ale. with aq., lost above 105°; from ether anhyd, — 
Sol. in 500 pts. cold ale. or 32 parts hot 94% ale.; sol. at 20 ° in 50 pts. abs. ether, [aljy ~ 
-126° (1 g. in 30.5 ml. CHCI 3 ). 

C slowly oxidizes in air (accelerated by light) becoming yellow [cf. ( 2 )]. 


® Rosenheim color test: C dislvd. in a few drops CHCI 3 and treated with a soln. of 9 pte. 
of trichloroacetic ac. in 1 pt. aq. immediately yields a red soln., which changes gradu¬ 
ally to clear blue (3). [This test is not given (at room temp.) by other naturally occur¬ 
ring sterols (when free from C), such solns. remaining colorless. The test is sensitive 
to 0.01 mg. C within 6 min. and is still just recognizable with 0.005 mg. C; it will 
detect as little as 0 . 1 % C in cholesterol (1:5975) (3).] [For modifications giving 
increased sensitivity see (4).] 

® Liebermann-Burchard test: Soln. of C in cone. H 2 SO 4 is or .-red becoming red, then 
violet on addn. of Water. The orange soln. shaken with CHCI 3 does not color latter 
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SOLID ALCOHOLS, “ INSOLUBLE 


1:5980-1:5990 


[dif. from cholesterol]. [For complete study of behavior of C in Liebermann-Burchard 
test and the influence of conditions upon latter see (5) and ( 6 ).] 

® Ergosteryl acetate: from C on refluxing i hr. with 10 pts. AC 2 O; cryst. from ether, 
m.p. 180“ ( 1 ); 172“ (7), 17;i“ ( 8 ). 

® Ergosteryl benzoate: m.p. 168“. [Use in purification of C by fonnn., recrystn. from 
AcOEt, and hydrolysis (9).] 

® Ergosteryl 3,6-dinitrobenzoate: cryst. from CHCI3, m.p. 202“ (8) [cf, T 1 . 82 ]. 

1:5980 (1) Tanrot, Ann. chifn. (8) 15, 317-318 (1908). (2) Bacharach, Smith, Stevenson, 

Analyst 58, 128-131 (1933). (3) Rosenheim, Biochcm. J. 193, 47-53 (1929). (4) Christiani, 

Anger, Her. 72, 1124-1125, 1482 (1939). (5) Meesemaecker, Griffon, J. pharm. chim. (8) 11, 

572-580 (1930); Cent. 1930, II. 1994; Ckeni. A56\ 25, 980 (1931). (6) Meesemaecker, Compt. 

rerui. 190, 216-218 (1930). <7) Marker, et al., J. Am. Chem. Sue. 59, 1840 (1937). (8) Wind- 

aus, Bock, Z. physiol. Chem. 250, 200 (1937). (9) Callow, Biochem. J . 25, 79-86 (1931). 


1:5985 TRIPHENYLCARBINOL 


M.P. 161-162“ B.P. 380“ 



C19H16O 


Beil. VI-713 


Cryst. (from CeHe): hexag. tbls. (from ale.) —Insol. aq., eaa. sol. ale., ether, CeHe — 
From hot CCI 4 cryst. on (iooling in large fiat square cryst. of compn. [(C 6 H 6 ) 8 C.OH] 4 . 
[(CCDIs which effloresce in the air and soon become opaque ( 1 ). 

C dis. in cone. H 2 SO 4 witli intense yel. color, sepg. unchanged on diln. with aq., or extn. 
bypeHe. 

C is iinattacked by dil. mineral acads or by distn. from NaOH — C, on treatment with cone. 
HCl in ether or AcOH, or on piissing HCl inb) CeHe soln., or treatment with AcCl ( 2 ) (3) 
[for execution as microtest see (4)] yields triphcnylclilorornethane, m.p. 108-111“. 

® Triphenylmethane: 1 pt. C dis. in 10 pts. ale., treated with 10 pts, cone. H 2 SO 4 so 
that temp, is 70-80°, gives transitory yel. color, followed by grad. sepn. of triphenyl¬ 
methane (1:7220) cryst. from CeHe, m.p. 92“ (5). [Also obt. in 96% yield by treatment 
of C in AcOH with Nal -f SnCL + cone. HCl in stream of CO 2 ( 6 ).] 


1:5985 (1) Norris, J. Am. Chem. Soc. 38, 711 (1916). (2) Gomberg, Davis, Ber. 36, 3925 (1903). 
(3) Spassow, Ber. 70, 1927 (1937), (4) Morton, Peakes, Ind. Eng. Chem., Anal. Ed. 5, 185 

(1933). ( 5 ) Srhmidlin, Garcia-Banus, Ber. 45, 3189 (1912). (6) Wanscheidt, Moldavski, 

Ber. 64, 921 (1931). 


1:5990 


d-BORNEOL 

(“ Borneo camphor'") 




CioHisO 


H 


Beil. VI-75 


M.P. 204.5-205.5“ (1) B.P. 212“ 

Odor scarcely dif. from ord. d-camphor (1:6215) — Subl. slowly at ord. temp. — Very 
dif. sol. aq.; eas. sol. ale., ether, Igr., CeHe — [ajl? =* +36.37“ (in CH 3 OH, C = 10 ). [For 
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further comment and ref. see ( 2 ).] [Comml. C consists of mixed cryst. of d-borneol and 
/-isoborneol ( 2 ).] 

Mixts. of C with the Z-isomer do not show depressed m.p.’s ( 2 ); for in.p. of mixts. of C 
with c/-(;amj)hor see {2) — [M.p. of C higher than 205° indicates presen(;e of isoborneol, 
m.p. 214° [Beil. VI-87].] 

C in xylene hid. with Na evolves H beginning at 80°, becoming vigorous at 100-130° — 
C yields no oxime [dif. from d-camphor (1:5215)]. 

C, boiled with fairly cone. HNO 3 or shaken with 5 pts. HNO 3 for 3 hrs. ( 3 ), then 
diluted with aq., gives d-camphor (1:5215), m.p. 179°. [If NO 2 is present in the HNO;i 
isoborneol also yields d-camphor (4).] 

d-Bornyl acetate (1:3832), m.p. 29°, b.p. 226°, and d-bornyl benzoa e, m.p. 25.5° [Beil. 
lX-115] are too low melting to be good derivs. for identification. 

(gi d-Bornyl ^-nitrobenzoate: m.p. 153° [T 1.82]. [Corresp. deriv. of d,Z-borneol hjis 
m.p. 134° (5); of isoborneol, 129°.] 

(g) d-Bomyl 3,6-dinitrobenzoate: m.p. 154° ( 6 ) (7) [cf. T 1.82]. [Corresp. deriv. of 
active isoborneol has m.[). 133° ( 8 ), 138° ( 6 ).] 

(g d-Bornyl hydrogen phthalate: from C htd. with phthalic anhydride; cryst. from AcOH, 
m.p. 161.4° ( 2 ); 164.5-165.5° cor. (9), 165° ( 10 ). [The p-nitrobenzyl ester (T 1.39) of 
this acid phthalate has m.p. 100 ° ( 11 ).] [Isobornyl hydrogen phthalate luis m.p. abt. 
167° dee. (9); its /Miitrobcnzyl ester (T 1.39) has m.p. 87° (11).] 

(g d-Bornyl benzenesulfonate: from C in pyridine at 0° -j- benzenesulfonyl chloride on 
stdg. 3-4 hrs.; after addn. of aq. the sepg. oil is extracted with CeHe, dried, soln. 
evapd.; m.p. 52° ( 12 ). [d-Bornyl /3-naphthalenesulfonate in analogous fashion, m.p. 
76° ( 12 ).] 

® d-Bornyl Af-phenylcarbamate: m.p. 138° (13). 

® d-Bomyl fV-(a-naphthyl)carbamate: m.p. 127° (14) [cf. T 1 . 86 ]. [Corresp. deriv. of 
isoborneol has m.p, 130°.] 

1:5990 (1) Clarke, Road, J. Chem. Soc. 1934, 1774-1775. (2) Ross, Somerville, J. Ch£m. Soc. 
1926, 2774-2778. (3) Mulauey, Watson. J. Irdian Chem. Soc. 3, 254 (1926). (4) Ikeda, 
Fjuita, Cent. 1928, II, 43. (5) Hiritikka, Melander, Chem. Ahs. 14^^ 941 (1920). (6) Asahina, 

Ber. 69, 346 347 (1936). (7) Alder, Windemnth, Ann. 543, 47 (1939). (8) Bredt-Savelsberg, 
Bund, J. jyrakt. Chem. (2) 131, 45 (1931). .(9) Vavon, Peugnier, Bull. soc. chim. (4) 39, 937 
(1926). (10) Sabetay, Naves, Ann. chim. amil. chim. appl. (3) 19, 285-289 (1937): Cent, 
1938, 1,1839. 

( 11 ) Reid, J. Am. Chem. Soc. 39, 1255 (1917). (12) Patterson, McAlpine, J. Chem. Soc. 
1928, 2471. (13) Asahina, Ishidatc, Ber. 67, 73 (1934). (14) Bickel, French, J. Am. Chem. 
Soc. 48, 749 (1926). 



ORDER I: SUBORDER I: GENUS 8: ALCOHOLS 
Division B, Liquid Aicohols (and Soluble Ethers) ■ 

Section 1. Specific gravity less than 0.90 at 20°/4° 

1:6100 ETHYL METHYL ETHER CH 3 .CH 2 .O.CH 3 CsHgO Beil. 1-314 
B.P. + 10 . 8 ° Dg = 0.7360 (1) 

C clis. readily in liq. HBr with large cvoln. of ht. yielding oxonium salt C.HBr, white 
cryst., m.p. —30° ( 2 ); in liq. HI yieldingC.HI; white cryst., m.p. — 22 " ( 2 ). 

1:6100 (1) Berthoud, Brum, J. chlm. phys. 31, 153 (1924). (2) MoIntoBh, J. Am, Cliem. Soc. 

30, 1104 (1908). 

1:6105 ETHYLENE OXTOE HjC-CH 2 C 2 H 4 O BeU. XVn-4 

\>^ 

B.P. +10.7° ( 1 ) (2) M.P. -111.7° (1) (2) Dg = 0.89713 ( 1 ) 

Combustible gas at ord. temp.; comml. fumigant— [For prcpn. -f purification see (2).] 
Misc. with aq., ale., other — C cannot bo dried by usual chom. means because of ease of 
hydraiion. [For study of hydration see (3).] 

C in aq. soln. stood with small amt. ZnCl 2 or KOH, or htd. with a few drops KOH at 65° 
yields polymeric (;ryst. form, m.p. SO*" — C in aep treated with I 2 + KI soln. -f KOH 
(T 1.81) yields CHI3 — C reducjos Tollens’ reagt. (T 1 . 11 ). 

C on long stdg. with cone. aq. MgCb soln. ppts. Mg(OH )2 (4); reactn. much more sensi¬ 
tive using neut. satd. MnCb soln. (5). 

C passed into cold HBr {D — 1.48) gives 90% yield ethylene broniohydrin [Beil. 1-338], 
b.p. 149° ( 6 ) — C adds HCl yielding ethylene chlorohydrin [Beil. 1-337]; C passed into 
0.1 iV HCl contg. 22 % NaCl reacts nearly quant, (method of detn.) (7); for critical study 
and improvement see ( 8 ) (9) — C passed into 40% aep KSCN soln. very rap. yields 
HO.CH 2 .CH 2 .SCN + KOH which may be titrated (7). 

1:6105 (1) Timmermans, Hennaut-Roland, J. chim. phys. 34, 723-724 (1937). (2) Maas, 

Boomer, J. Am. Chem. Soc. 44, 1711-1712 (1922). (3) Matignoii, Moureu, Dod6, Bulh soc. 

chim. (5) 1, 131G-1317 (1934). <4) Walker, Ber. 34, 4117 (1901). (5) Lenher, J. Am. Chem. 

Soc. 53, 3739-3740 (1931). (G) Thayer, Marvel, Hiers, Orffantc Syntheses, Coll. Vol. I, 111- 

114 (1932). (7) Deekert, Z. anal. Chem. 83, 297-307 (1930). (s) Lubatti, J. Soc. Chem. Itid. 

51T, 361-3C7 (1932). (9) Kerchow, Z. anal. Chem. 108, 249-254 (1937). (10) Deckery, 

Angew. Chem. 45, 758 (1932). 

1:6110 DIETHYL ETHER CH 3 .CH 2 .O.CH 2 .CH 3 C 4 H 10 O Beil. 1-315 

B.P. 34.60° (1) Df - 0.71925 (1) = 1.35555 (1) 

M.P. stable form -116.3° (1) D-f = 0.70205 (1) - 1.3526 

metastable form —123.3° (1) 

C dis. in aq. at 16° to extent of 7.5 pts. dry C to 100 pts. aq. — C forms with aq. a const, 
boilg. mixt., b.p. 34.15°, contg. 1.3% aq. (1). 

C is sol. in cold cone. H2SO4, sepg. unchanged on cautious dilution; C is insol. in cold 50% 
H2SO4 — C is sol. in cold cone. HCl, 
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For study of detection of ether peroxides see ( 2 ) (3) (4). 

C refluxed some hours with HI {D - 1.7) yields ethyl iodide, b.p. 72°, D ~ 2.285, insol. 
aq. — C refluxed 1 hr. with 3,5-dinitrobenzoyl chloride + ZnC 32 (T 1.98) yields (5) ethyl 
3,5-dinitrobenzoate, in.p. 93°. 

1:6110 (1) Timmermans, Martin, .7. chim. phys. 25, 433-437 (192S). (2) Middleton, Hyams, 

Analyst 63, 201-209 (1928). (3) Rieehe, Mcister, Angew. Che.m. 49, 101-103 (1936). 

(4) Rieehe, Z. angew. Chem. 44, 896-899 (1931). (5) Underwood, Baril, Toone, J. Am. 

Chem. Soc. 62, 4088 (1930). 


1:6115 PROPYLENE OXIDE (d,/) CH 3 —CH -CTIa CsHeO Beil. XVn -6 

(Methylethylene oxide) \ 

B.P. 35° D® = 0.859 


Ether-like odor — Misc. aq., ale., ether. 

C htd. with aq. or dil. H 2 S ()4 ( 1 ) jqves d,/-pK)pyleiie Rlycoi (1:6455). [For study see 
(I).) — C with hot cone. MgCla soln. ppts. Mg(OH )2 [cf. ethylene oxide (1:6105)]. 


1:6116 (1) Moureu, Dod6, Bull. soc. chim. (5) 4, 289-295 (1937). 


- METHYLAL CH 2 (OCH 3)2 C 3 H 8 O 2 Beil. 1-574 

B.P. 42.3° F.P. -104.0° Df = 0.86012 n?? = 1.35335 

See 1:0105. Genus 1 : Aldehydes. 


1:6116 2,3-EPOXYBUTANE CH 3 — CH—CH—CH 3 C 4 H 8 O Beil. XVH-l 1 

(a,/3-Dimethylethvlene \ / 

oxide) ‘ ^ 

Trans isomer: 

B.P. 53.5?42 (1) M.P. abt. -85°{2) = 0.8010 (1) n?? = 1.3736 (1) 

62-63?4i (3) nt® = 1.3706 (1) 

Cis isomer: 

B.P. 69.7?42 <1) M.P. abt. -80° <2) Z)f = 0.8226 (1) n*,? = 1.3828 {1> 

58-59?45 (3) liif = 1.3802 (1) 

The crude 2,3-epoxybutane mixt. obtd. from the mixt. of cis- and /rrtns-butene-2 (from 
H2SO4 dehydration of butanol-1) contains approx. 65% trans C and 35% cis C (2). 

Both forms of C readily hydrate in dil. aq. solns. of strong acids, the Irans C yielding 
m6so-butanediol-2,3 (cf. 1:6452), the cis C yielding d,Z-butanediol-2,3 (cf. 1:6452) (2). 

1:6116 (1) Winstein, Lucas, J. Am. Chem. Soc. 61,1580 (1939). ( 2 ) Wilson, Lucas, J. Am. Chem. 
Soc. 68, 2396-2400 (1936). (3) Norton, Hass, J, Am. Chem. Soc. 68 . 2147 (1936). 


1:6117 


l,2-EPOXY-2-METHYLPROPANE 
(a,a-Dimethylethylene oxide; 
isobutylene oxide) 


Cfla 

CHa—i—CH, 

\/ 


O 


C 4 H 8 O Beil.XVn -11 


B.P. 66.0-56.5° ( 1 ) (52°) 

C in 0.5% H 2 SO 4 at 90° gives 85% yield isobutylene glycol (1:6446) (1) — C htd. above 
210 ° with AI 2 O 3 yields isobutyraldehyde ( 1 : 0120 ). 

[C with CaHsMgBr gives 21% 2-mcthylpentanol-3 (1:6194); with (C 2 H 6 ) 2 Mg gives 
27.5% yield of 2-methylpentanol-2 (1:6190).] [For reactn. of C with ales, see (3).] 
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LIQUID ALCOHOLS, Df LESS THAN 0.90 1:6117-1:6120 


1:$117 (1) Moumi. Dod6, Bull. hoc. chim. (5) 4, 289 (1937). (2) Norton, Hass, J. Am. Chem. 

Soc. 58, 2149 (1936). (3) Sparks, Nolson, J. Am. Chem. Soc. 68, 671-672 (1936). 

1:6118 1,2-EPOXYBUTANE CH 3 .CH 2 .CH—CHa C 4 H 8 O Beil. S.N. 2362 

(Butylene oxide- 1 , 2 ; \/ 

ot-butylene oxide) ^ 

B.P. 61-62“ (1) Z)f = 0.8.37 (1) n}J = 1.3866 (1) 

C with 0.5% H 2 SO 4 at 90° gives 95% yield biitanediol- 1,2 [Beil. 1-477] ( 1 ). 

1:6118 (1) Mourcu, Dod6, Bull. soc. chim. (f,) 4, 289 (1937). 

1:6130 METHYL ALCOHOL CfIs.OH CH 4 O Beil. 1-373 

B.P. 64.65° <1> F.P. = -97° (1) Df = 0.7915 nlf= 1.33066 (1) 

Misc. with aq., ale., ether — Does not form const, hoilp. niixt. with aq. — Salted out from 
aq. soln. with K 2 CO 3 — Neither CaO nor BaO effects complete dehydration (1), but this 
can be effected by simple fractn. ( 2 ), or by distn. over Na ( 3 ). 

For analysis of binary system methyl ale. -f ethyl ale. via detn. of refractive index see 
(4); for analysis of ternary system methyl ale. + ethyl ale. -f aq. by detn. of refractive 
index and density see (5). 

Methyl acetate, b.p. 57.1° (1:3005) and methyl benzoate, b.p. 199.6° (1:3586) are both 
liquids and not recommended as derivs. for identification of C. 

® Resorcinol-H 2 S 04 color test: See T 1.84-A of Manual. 

® U.S.P. test for MeOH (in pres, of EtOH): See T 1.84-B of Manual. [For critical 
study of 58 dif. reactns. for detectn. of MeOH see ( 6 ) and (7).) 

(g) Methyl j^-nitrobenzoate: cryst. from dil. ale.; m.p. 96°. [Use for detectn. of C in 
0.25% aq. soln. ( 8 ).] 

® Methyl 3,6-dinitrobenzoate: cryst. from 95% ale. or pet. ether; m.p. 107.5° (9); 

107.8° cor. (10); 108° (11); 110° (12) [cf. T 1.82]. 

® Methyl hydrogen phthalate: m.p. 82.4-82.7° cor. (13); Neut. Eq. 180. [The p-nitro- 
l)enzyl ester (cf. T 1.39) of this acid phthalate has m.p. 105.7° (14).] 

® Methyl hydrogen 3-nitrophthalate : cryst. from aep or CeHe + lgr.; m.p. 152.9 
153.4° cor. (15) [cf. T 1.83]. 

® Methyl iV-phenylcarbamate : from C + phenylisocyanate; Ifts. from ale.; m.p. 47°. 
[For optical data see ( 21 ).] 

® Methyl A^(i>-nitrophenyl)carbamate: cryst. from CCU; m.p. 179.5° (16) [cf. (17)]. 

® Methyl iV-(a-naphthyl)carbamate: cryst. from Igr.; m.p. 124° (18) [cf. T 1.86]. 

® Methyl iV-(^xenyl)carbamate: cryst. from ale., CeHe, or CsHe + pet.; m.p. 127° 
(19). 

® Methyl N,N-diphenylcarbamate : m.p. 85° ( 20 ) [cf, T 1.43]. 

1:6130 ( 1 ) Timmermans, Hennaut-Roland, /. chim. phys. 37, 411-414 (1930). (2) Young, 

Fortey, J, Chem, Soc, 81, 717 (1002); 83, 45 (1903). (3) Crismer, BuU. soc. chim. Belg. 18, 

42 (1904). (4) Williams, Ind. Eng. Chem. 10, 844-845 (1927). (5) Berl, Ranis, Ber. 60, 

2226-2229 (1927). (6) Gettler, J. Biol. Chem, 42, 311-328 (1920). (7) Sumner, J. Am. 

Chem, Soc, 45, 2378-2380 (1923). (S) Henstoek, J. Chem. Soc. 1938, 216. (9) Mulliken, 

** Method I, 166 (1904). (10) Malone, Reid, J. Am. Chem.. Soc. 51, 3426 (1929). 

( 11 ) Bryant, J. Am. Chem,. Soc. 54, 3760 (1932). (12) Reichstein, Hdv. Chim, Acta 0, 

802 (1926). (13) Goggans, Coponhaver, J. Am. Chem. Soc. 61, 2909 (1939). (14) Reid, 

J, Am. Chem. Soc. 30, 1250-1251 (1917). (15) Dickinson, Crosson, Copenhaver, J. Am. 
Chem. Soc. 50* 1095 (1937). (16) Shriner, Cox, J. Am. Chem. Soc. 53, 1604, 3186 (1931). 
(17) Hoeke, Hec. trav. chim. 54, 514 (1935). (18) Bickel, French, J. Am. Chem. Soc. 48, 749 
(1926). (19) Morgan, Pettet, J. Chem. Soc. 1031, 1125. (20) Melnikov, Vinokurov, Chem. 

Abe. 27, 965 (1933). 

(21) Dewey, Witt, Ind. Eng. Chem., Anal. Ed. 12, 459 (1940). 
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1:6125 DIISOPROPYL ETHER (CH3)2CH.O.CH(CH3)2 CeHnO Beil. 1-362 

B. P. 67.5° (1) M.P. <~60° (1) - 0.7247 ( 1 ) nf? = 1.3678 (1) 

C, on stdg., is unusually prone to forinn. of peroxides which cause explosion on htg. [cf. 
(2){3)1. 

C is sol. in cone. H 2 SO 4 and repptd. unchanged on immediate diln. [For further data cf. 
(4).] [For data on solvent power see (1); for use in detn. of fatty acids via distrib. between 
C + aq. see (5).] [For on mixts. of C with isopropyl ale. see (7).] 

C, refluxed 1 hr., with 3,5-dinitrobenzoyl chloride + ZnCb (T 1.98), yields isopropyl 
3,5-din it robenzoate, cryst. from CCI 4 , m.p. 120 - 121 ° ( 6 ). 

1:6125 ( 1 ) Fife, Reid, Ind, Eng. Chem. 22, 513, 515 (1930). (2) Morgan, Pickard, Chem¬ 
istry & Industry 55, 421-422 (1936). (3) Robertson, Chemistry & Industry 52, 274 (1933). 

(4) Kirrmann, Ciravcs, tiutl. soc. chim. (5) 1, 1497 -1498 (1934). {5} Werkman, Ind. Eng. 

Chem., Anal. Ed. 2, 3()2--3()4 (1930). (6) Underwood, Baril, Tooiie, J. Am. Cheyn. Soc. 52, 

4088 (1930). (7) Miller, Bliss, Ind. Eng. Chem. 32, 123-125 (1940). 

1:6130 ETHYL ALCOHOL CH 3 .CH 2 OH C 2 H 6 O Beil. 1-292 

B.P. 78.325° (1) F.P. —117.3° = 0.7894 nf? = 1.3610 

C is misc. with aq., glycerol, ether, pet. ether, etc. — C with aq. forms a binary const, 
boilg. mixt. (b.p. 78.10°) contg. 95.57% C by wt. ( 2 ) — C with CeHe forms a binary const, 
boilg. mixt. (b.p. 68.25°) contg. 32.4% C 4 * 67.6% benzene (3) — C forms with both aq. 
and Celle a ternary const, boilg. mixt. (b.p. 64.85°) contg. 18.5% C, 7.4% aq. and 74.1% 
CeHe (3). 

C is oxidized by hot dil. K 2 Cr 207 + H 2 SO 4 to acetaldehyde, b.p, -{-20° (1:0100); by alk. 
KMn 04 8«ln. to acetic ac., b.p. 118° (1:1010) — C warmed with I 2 + K1 soln. -f dil. 
NaOH (T 1.81) yields iodoform, m.p. 119°. [For study of influence on sensitivity of cone, 
of I 2 + KI, of alk, cone. etc. sec (4).] 

C on slow distn. with HI (D = 1.7) gives ethyl iodide, b.p. 72°; with HBr {D = 1.48) 
gives ethyl bromide, b.p, 39°. [Use of former for isolation, identification, and detn. of C in 
extreme diln. (e.g., 0.0025%) see (5).] 

( 8 > Ethyl A-iiitrobenzoate: cryst. from ale.; m.p. 57° [use in detection of C in 1% aq. 
soln. ( 6 ) [cf. T 1.82]. 

(g Ethyl 3,5-dinitrobenzoate: cryst. from ale. or pet. ether; m.p. 93° (7) ( 8 ) ( 9 ) [cf. 
T 1.82]. 

<g Ethyl hydrogen phthalate: dif, to crystallize; m.p. 47-48° (10) [the p-nitrobenzyl 
ester (cf. T 1.39) of this acid phthalate; cryst. from 63% ale.; m.p. 80° (11)]. 

® Ethyl hydrogen 3-nitrophthalate: cryst. from aq.; m.p. 157.7-158.3° cor.; Neut. Eq. 
239 (12) [cf. T 1.83]. 

® Ethyl Af-phenylcarbamate (iNT-pheny I urethane): m.p. 52°. [For optical data see (18).] 
® Ethyl iV-(^nitrophenyl)carbamate: cryst. from CCI4; m.p. 129° (13); 130° (14). 

® Ethyl Af-(a-naphthyl)carbamate: cryst. from Igr.; m.p. 79° (15) [cf. T 1.86]. 

® Ethyl TV- (^-xenyl)carbamate: cryst. from ale., CoHe or pet.; m.p. 119° (16). 

® Ethyl TV,TV-diphenylcarbamate : m.p. 84° (17). [Note that this m.p. is close to cor- 
resp. deriv. for methyl ale. (1:6120) and?^-propyl ale. (1:6150).] 

1:6130 ( 1 ) Wojciechowski, J. Research Nad. Bur. Standards 17, 724 (1936). (2) Young, Fortey, 
J, Chem. Soc. 81, 719-723 (1902). (3) Young, J. Chem. Soc. 81, 710 (1902). (4) Korenmatf, 

Z. anal. Chem. 03, 338 (1933). (5) Gettler, Niederl, Benedetti-Pichler, J. Am, Chem. Soc. 
H, 1476-1485 (1932); Mikrochemie 11. 167-199 (1932). ( 6 ) Henstook, J. Chem. Soc. 1933, 

216. (7) Bryant, j. Am. Chem. Soc. 54, 3760 (1932). ( 8 ) Malone, Reid, J. Am. Chem. Soc. 

51, 3426 (1929). (9) Reichsteih, Hdv. Chim. Acta 0,802 (1926). (10) Goggans, Copenhaver, 
J, Am. Chem. Soc. 61, 2909 (1939). 
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(11) Reid, J. Am. Chern. Soc. 39, 1251 (1917). (12) Dickinson, Crosson, Copenhaver, 

J. Am. Chew.. Soc. 59, 1095 (1937). (13) Shriner, Cox, J. Am. Chem. Soc. 53, 1604, 3186 

(1931). (14) Hooko, Rec. trav. chim. 54, 514 (1935). (15) Bickel, French, ./. Aw. Chem. Soc. 

48, 749 (1926). (16) Moikhii, Pettet, J. Chem. Soc. 1931, 1125. (17) Melnikov, Vinokurov, 

Chem. Abs. 37, 965 (1933). (18) Dewey, Witt, Ind. Eng. Chem., Anal. Ed. 13, 459 (1940). 


1:6135 ISOPROPYL ALCOHOL (CH 3 ) 2 CH.OH CgHsO Beil. 1-360 

(Propanol-2) 

B.P. 82.4° (1) M.P. -89.5° (1) 2>f = 0.78507 (1) n?? = 1.37927 (1) 

Dt® = 0.77690 (1) nf? = 1.3781 (1) 

C is misc. with aq. and with it forms a binary const. boil|;. mixt. (b.p. 80.37°) contg. 
87.9% by wt. of C -{- 12 . 1 % aq. ( 2 ) — C forms with C'cHe a binary const, boilg. mixt. 
(b.p. 71.92°) contg. 33.3% by wt. of C + 66.7% by wt. of CeHe (3) — C forms with both 
aq. and CeHe a ternary const. })oilg. mixt. (b.p. 66.5°) contg. 18.7% by wt. of C, 7.5% by 
wt. of aq., and 73.8% by wt. of CeHe (3). 

From aq. soln. C is salted out by K 2 CO 3 or KF; less effectively by many other salts (4). 
For detn. of C in mixts. with aq. by means of immersion refractometcr see (5). 

C on oxidn. with OOs + n 2 S 04 (cf. T 1.72) yields acetone, b.p. 56° (1:5400) — C 
(even in 1 % aq. soln.) treated with I 2 + KI soln. + alk. (T 1.81) rapidly yields iodoform, 
m.p. 119°, in cold — C in resorcinol -f H 2 SO 4 test (T 1.84-A) gives amber ring. 

C reflu.xed with III (D = 1.7) yields isopropyl iodide, b.p. 89°; with HBr {D = 1.48) 
yields isopropyl bromide, b.p. 60° — C with ZnCL + HCl (T 1.85) rapidly clouds at room 
temp, and on stdg. overnight in stopp(*.red tt. separates layer of isopropyl chloride, b.p. 35 ° 
( 6 ). ' / 

For detn. of C in pres, of acetone see (7) ( 8 ); in pres, of EtOH see (9). 

© Isopropyl ^-nitrobenzoate: cryst. from It. pet., m.p. 110.5° ( 10 ); 111 ° ( 11 )—[The 
value of 55.5° given in ( 12 ) where the deriv. is used for detect, of C in 1.5% aq. solns. is 
undoubtedly wrong due to recrystallization of product from ethyl alcohol; cf. ( 10 ).] 

© Isopropyl 3,6-diiiitrobenzoate: cryst. from pet. ether or 50% ale.; m.p. 123° (13); 
122.1° cor. (14); 121-122° (15). 

© Isopropyl hydrogen 3-nitrophthalate: cryst. from aq., m.p. 153.9-154.3° cor. (16); 

152-153° (17); Neut. Eq. 253 [cf. T 1.83]. 

© Isopropyl N-phenylcarbamate: cryst. from It. pet.; m.p. 75-76° (18). 

© Isopropyl iV-(^-mtrophenyl)carbamate; cryst. from CCI 4 ; m.p. 116° (19). [Does 
not distinguish from n-propyl ale. (1:6150).] 

© Isopropyl iV-(a-naphthyl)carbamate: tbls. from Igr., m.p. 105-106° (20) [cf. T 1.86]. 

© Isopropyl TV-(^xenyl)carbamate: cryst. from ale., CeHe or CeHe + pet., m.p. 138° 
( 21 ). 

1:6135 ( 1 ) Timmermans, Dclcourt, J. chim. phys. 31, 105-106 (1934). (2) Young, Fortey, 

J. Chem. Soc. 81, 728-729 (1902). (3) Young, Fortey, J. Chem. Soc. 81, 744- 746 (1902). 

( 4 ) Giiinings, Chen, J. Am. Chem. Soc. BS, 3765-3769 (1931). (5) Batscha, Reznek, J. Assoc. 

OMcM Ayr. Chem. 26, 107-115 (1937). (6) Lucas, J. Am. Chem. Soc. 52, 802-804 (1930). 
(7) Cassar, Ind. Eng. Chem. 19, 1061-1062 (1927). (8) Cook, Smith, J. Biol. Chem. 85, 251- 
260 (1929). (9) Archibald, Beamor, Ind. Eng. Chem., Amd. Ed. 4, 18-20 (1932). (10) Adam¬ 

son, Kenner, J. Chem. Soc. 1935, 287. 

( 11 ) Brunner, Wohrl, Monatsh. 63, 377 (1934). (12) Heiistock, J. Chem. Soc. 1933, 216. 

(13) Bryant, J. Am. Chern. Soc. 54, 3760 (1932), (14) Malone, Reid, J. Am. Chem. Soc. 51, 

3426 (1929). (15) Reichstein, Helv. Chim. Acta 9, 8Q;2 (1926), (16) Dickinson, Crosson, 

Copenhaver, J. Am. Chem. Soc. 59, 1095 (1937). (17) Nicolet, Sachs, J. Am. Chem. Soc. 47, 

2349 (1925). (18) Weizmann, Garrard, J. Chem. Soc. 117, 328 (1920). (19) Shriner, Cox, 

J. Am. Chem. Soc. 53, 1604, 3186 (1931). (20) Neuberg, Kansky, Biochem. Z. 20, 447 (1909). 
(21) Morgan, Pettet, J. Chem. Soc. 1931, 1126. 
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1:6140 <er-BUTYL ALCOHOL (CH 8 ) 8 C.OH C 4 H 10 O Beil. 1-379 

(Trimethylcarbinol) 

B. P. 82.50" (1) M.P. +25.55" (1) Df - 0.78670 {1> = 1.38779 (2) 

i>f = 0.77620 (1) 

C is misc. with aq. and with it forms a binary const, boilg. ruixt. (b.p. 79.91°) contg. 
88.24% by wt. of C + 11.76% by wt. of aq._(3) — C forms with CeHe a binary const, boilg. 
mixt. (b.p. 73.95°) contg. 36.6% by wt. of C + 63.4% by wt. of CeHe (4) — C forms with 
both aq. and CeHe a ternary const, boilg. mixt. (b.p. 67.30°) contg. 21.4% by wt. of C, 
8.1% by wt. of aq., and 70.5% by wt. of CeHe (4). 

For table of sp. gr. at 20° and 25° of system C + aq. .see (3); for table of values of nf? of 
system C + aq. see (5) — C with aq. forms a dihydrate, C.2H2O, in.j). 0° (6). 

From aq. soln. C is salted out by K2CO3 or KF; less effectively by other salts (7). [For 
data on system C + various stilts see (7) (8).] 

C, on oxidn. with + H2SO4 (T 1.72), yields acetone (1:5400), acetic ac. (1:1010) 
and CO2 [cf. <9)1 — C with resorcinol + H2S()4 (T 1.84-A) gives red flocks (hke MeCH) — 
C does 7Wt give CHI3 with I2 + K1 soln. + alk. (T 1.81). 

C reacts instantly with excess cold cone. HCl (T 1.85) to yield ter-butyl chloride, b.p. 52° 
[use in prepn. of latter (10)]; similarly HBr (Z) = 1.48) yields fcr-butyl.bromide, b.p. 72°. 

For formation of ter-but>'l hydrogen phthalate or substituted hydrogen phthalates see 
(18). 

© fer-Butyl ]>-nitrobenzoate : from C + p-nitrobenssoyl chloride in ether (5% yield in 
1 hr. diminishing with time (11)) or in pyridine (29% yield in 15 hrs. <12»; Ifts. from 
ale., m.p. 116° (11); 115-117° (12) [cf. T 1.82J. 

® fer-Butyl 3,6-dmitrobenzoate : cryst. from pet. ether, m.p. 142° (13); 141.5-142.5° 
(14) [cf. T 1.82], 

® fer-Butyl iV-phenylcarbamate : from C + phenylisocyanate on warmg.; cryst. from 
ether or pet. eth.; m.p. 136° (15); 134-135° (16). 

® <er-Butyl iV-(a-naphthyl)carbamate: m.p, 101° (poor yield) (7) [cf. T 1.86]. 

1:6140 (1) Timmermans, Delcourt, J, chim. phya. 31, 107-108 (1934). (2) Davis, Murray, 

Ind, Eng. Chem. 18, 844 (1926). (3) Young, Fortey, J. Chem. Soc. 81, 729-732 (1902). 

( 4 ) Young, Fortey, J. Chem. Soc. 81, 746-747 (1902). (5) French, Mc.Shan, Johler, J. Am. 

Chem. Soc. 56, 1348 (1934). (6) Paterno, Mieli, Gazz. chim. iUd. 37, II, 330-338 (1907). 

(7) Ginnings, Robbins, J. Am. Chem. Soc. 63, 2282-2286 (1930). (8) Ginnings, Herring, 

Webb, J. Am. Chem. Soc. 66, 875-878 (1933). (9) Semichon, Flanzy, Compt. rend. 195, 255- 
256 (1932). (10) Norris, Organic Syntheses, CoU. Vol. I, 137-138 (1932). 

( 11 ) Meisenheimer, Schmidt, Ann. 476, 180 (1929). (12) Hiickel, Nerdel, Reimer, J. prakt. 

Chem. (2) 149, 315 (1937). (13) Bryant, J. Am. Chem. Soc. 64, 3760 (1932). (14) Reichstein, 
Hdv. Chim. Acta 0, 802 (1926). (15) Knoevenagel, Ann. 397, 148 (1897). (16) Lambling, 
BvU. soc. chim. (3) 19, 777 (1898). (17) Neuberg, Kansky, Biochem. Z. 30, 447 (1909). 
(18) Fessler, Shriner. J. Am. Chem. Soc. 58. 1384-1386 (1936). 

1:6141 ETHYLENE GLYCOL DIMETHYL ETHER C 4 H 10 O 2 

(1,2-Dimethoxyethane) CH3O.CH2.CH2.O.CH3 

BJ>. 84.7* (1) = 0.8665 (1) nf? 

Misc. with aq. 

1:8141 {1} Palomaa, Hookanen, Ber. 70, 2203 (1937). 

1:6146 ALLYL ALCOHOL CH2=CH.CH20H CsHsO Beil. 1-436 

B.P. 97.1° (1) 1^° = 0.8540 = 1.41345 

Liq. with penetrating, mustard-like odor — C is misc. with aq. and with it forms a binary 
const, boilg. mixt. (b.p. 88.0°) contg. 72% by wt. of C -1- 28% by wt. of aq. (2) — C forms 


Beil. 1-467 
1.37965 <1) 
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with GgHb a binary const, boilg. niixt. (b.p. 76.75^^) conig. 17.36% by wt. of C ■+* 82.64% 
by wt. of CeHe (1) — C forms with both aq. and CeHe a ternary const, boilg. mixt. (b.p. 
68.2r) contg. 9.16% by wt. of C, 8.58% by wt. of aq., and 82.26% by wt. of CeHe (1). 

For graph of density of system: C 4“ aq. see ( 1 ); for data on ternary system: C + aq. 4* 
salte see (3) — [h'or prepn. of C in 45-47% yield from glycerol 4- formic ac. see ( 4 ).] 

C on oxidn. with dil. K 2 Cr 207 4- H 2 SO 4 (cf. T 1.72) yields acrolein (1:0115) — C with 
resorcinol 4- H 2 SO 4 (T 1.84-A) gives brown ring — C decolorizes Br 2 in CCI4 (T 1.91) or 
Br 2 4- aq. [Use in qnant. detn. (5).) [For use of Br 2 4- KBr for anal, see ( 2 ).] 

C dis. readily in 50-60% H 2 SO 4 yielding allyl HSO 4 — C on distn. with large excess 
(16 pts.) 6 N HCl gives (50% yield) ( 6 ) allyl chloride, b.p. 46°; C dislvd. in cold cone. HCl 
and treated with trace CuCl 4- H 2 SO 4 rapidly sep.s. (95% yield (7)) allyl chloride — C on 
distn. with excess HBr {!) = 1.48) yields mainly allyl bromide, b.p. 70°; with excess HI 
{£) — 1.70) yields allyl iodide, b.p. 101°. 

® Allyl ^-nitrobenzoate: m.p. 28° ( 8 ); 29° [cf. T 1.82]. 

® Allyl 3,6-dinitrobenzoate: cryst. from pet. ether; m.p. 49-50" (9) [cf. T 1.82], 

® Allyl hydrogen 3-nitrophthalate: m.p. 124° [cf. T 1.H3J. 

® Allyl N-phenylcarbamate: m.p. 70° (10). 

® Allyl iV-(^-nitrophenyl)carbamate: scales from pet. ether; m.p. 108° (11). 

® Allyl N-(a-naphthyl)carbamate: cryst. fromlgr., m.p. 108° (12) [cf. T 1 . 86 ]. 

1:6145 (1) Wallace, Atkins, .7. Chem. Soc. 101, 1958-19G4 (1912). (2) Wallace, Atkins, J. Ch&m. 

Sac, 101, 1179-1184 (1912). (3) Ginniiigs, Decs, J. Am. Che?n. Soc. 57, 1038-1040 (1935). 

(4) Kamrn, Marvel, Organic Syntheses, Coll. Vol. I, 34-37 (1932). (5) Stritar, Monaisk. 39, 

617-619 (1918). (6) Norris, Watt, Thomas, J. Am. Cheni. Soc. 38, 1075 (1916). (7) Breck~ 

pot, Bull. soc. chim. Belg. 39, 462 (1931). (8) Adamson, Kenner, J. Chern. Soc. 1935, 287, 

(9) Reichstein, Helv. Chim. Ada 9, 802 (1926). (10) Paris<jlle, Ann. chim. (8) 24, 339 (1911). 

(11) Hoeke, Rec. trav. chim. 54, 513-514 (1935). (12) Hurd, Lui, J. Am. Chem. Soc, 57, 

2657 (1935). 

1:6150 n-PROPYL ALCOHOL CH 3 .CH 2 .CH 2 .(JfI CVIsO Beil. 1-350 
(Propan ol-l) 

B. P. 97.15° (1) = 0.80359 {1) n?? = 1.38499 (3) 

97.175° (2) = 0.79957 (1) = 1.3834 (2) 

C is inisc. with aq. and with it forms a binary const, boilg. mixt. (b.p. 87.72°) contg. 
71.69% by wt. of C -f 28.31% by wt. of aq. (4) — C forms with CeHf, a binary const, boilg. 
mixt. (b.p, 77.12°) contg. 16.9% by wt. of C 4- 83.1% by wt. of Cfjle (5) — C forms with 
both aq. and CeHc a ternary const, boilg. mixt. (b.p. 68.48°) contg. 9.0% by wt. of C, 8 . 6 % 
by wt. of aq., and 82.4% by wt. of CeHe (5). 

For table of for system C 4- aq. see (3). 

C is salted out from aq. solns. by K 2 CO 3 . 

C, on oxidn. with CrOs + H 2 SO 4 (T 1.72), yields propionaldehyde ( 1 : 0110 ) [cf. ( 6 )] — 
C, on oxidn. with alk. KMn 04 , yields propionic ac. (1:1025) — C, with resorcinol -f H 2 SO 4 
(T 1.84-A), gives amber-colored ring. 

C, on distn. with excess HBr {D = 1.48), yields r?.-propyl bromide, b.p. 71°; with excess 
HI (D = 1.70) yields n-propyl iodide, b.p. 102 °. 

® 7 i-Propyl j^nitrobenzoate: cryst. from pet., m.p. 35° (7). [For use in ident. of C in 
0.6% aq. solns. see ( 8 ) [cf. T 1.82].] 

® n-Propyl 8,6-dimtrobenzoate: cryst. from pet. ether; m.p. 74° (9); 73° (10); 74-75° 
(11) [cf. T 1.82]. 

® n-Propyl hydrogen phthalate: cryst. from mixt. of 90% pet. ether -h 10% CeHe; 
m.p. 54 . 1 - 54 . 4 ° cor.; Neut. Eq. 208 ( 12 ). [For use in prepn, of pure C cf. (13).] [The 
p-nitrobenzyl ester (cf. T 1.39) of this acid phthalate has m.p. 53° (14),] 
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© n-Propyl hydrogen 3-nitrophthalate: cryst. from aq.; m.p. 144.9-145.7° cor.; Neut. 
Eq. 253 <15) [cf. T 1.82). 

® Potassium n-propyl xanthate: from C + powd. KOH -f CS 2 in dry ether; purified by 
soln. in minimum quant, of ale. or acetone, cooling and pptii. with dry ether; m.p. 
205.7° cor. (16). 

® n-Propyl -/V-phenylcarbamate : cryst. from pet.; m.p. 57° (17). [For optical data see 

( 20 ).] 

® 71-Propyl N-(^-nitrophenyl) carbamate: cryst. from CCI 4 ; m.p. 115° (18); 110 ° (19). 
® 7i-Propyl N-(a-naphthyl)carbamate: this, from Igr., m.p. SO'’ [(•!. T 1.86]. 

® n-Propyl N-(])-xenyl)carbamate: cryst. from ahi., ('aHe, or C'gHo -f pet.; m.p. 129° 
(17). 

1:6150 (1) Timmermans, Dclcourt, J. chim. phya. 31, 102-103 (1934). (2) Brunei, Am. Chem. 

Soc. 45, 1336 (1923). (3) Wrewsky, Z. phynik. Chem. 81, 20 (1912). (4) YouriR, P\)rtey, 
J. Chem. Soc. 81, 723-726 (1902). (5) Young, Fortey, J. Chem. Sue. 81, 747-748 (1902). 
(6) Scmichon, Flaiuy, Compt. rend. 195, 2.')4-256 (1932). (7) Adamson, K(’nner, J. Chem. Soc. 

1935, 287. (8) Ilenstoek. J. Chem. Soc. 1933, 216. (9) Bryant, J. Am. Chem. Soc. 54, 3760 

(1932). (10) Malone, Reid, J. Am. Chem. Soc. 51, 3426 (1929). 

(11) Reiehstein, Heh. Chim. Acki 9, 802 (1926). (12) Goggans, Copenhaver, J. Am. 

Chem. Soc. 61, 2909 (1939). (13) Brunei, ./. Am. Chem. Soc. 45, 1335 (1923). (14) R('id, 

J. Am. Chem. Soc. 39, 1251 (1917). (15) Dickinson, Crosson, Cop('nhaver, ./. Am. Chein. Soc. 

59, 1095 (1937). (16) Whitmon;, Lieber, Ind. Eng. Chem., Anal. Ed. 7, 129 (1935). (17) Mor¬ 
gan, Pettet, J. Chem. Soc. 1931, 1125. (18) Shriner, Cox, ./. Am. Chem. Soc. 53, 1604, 3186 

(1931). (19) Hoeke, Rec. trav. chim. 54, 514 (1935). (20) Dewey, Witt, Ind. Eng. Chem., 

Anal. Ed. 12, 459 (1940). 

1:6155 d,/-sec-BUTyL ALCOHOL Cn 3 .CH 2 .CII(Oil).CH 3 C 4 H 10 O Beil. 1-371 
(Ethyl-inethyl-carbinol; 
butanol- 2 ) 

B.P. 99 . 5 ° (1) (2) = 0.8069S! (1) nL® = 1.39946 {1} 

i 2)1® = 0.80335 (2) nf,® = 1.39495 (2) 

C is sol. in 8 pts. aq. at 20 °; salted out by K 2 CO 3 — C forms with aq. a binary const, 

boilg. mixt. (b.p. 88.5°) contg. 32% by wt. of C (3). 

C on oxidn. with CrOs -f H 2 SO 4 (cf. T 1.72) yields ethyl methyl ketone (1:5405) and 
acetic ac. (1:1010) — C with H 2 SO 4 resorcinol (T 1.84-A) gives pale lemon-yel. ring 
below a pale rose-red ring — C in 1% aq. soln. treated with I 2 + KI soln. + alk. (T 1.81) 
slowly gives some CHI 3 in cold. 

C does not cloud with cone. HCl alone, but with HCl -f ZnCl 2 reagt. (T 1.85) immed. 
clouds in cold and on stdg. seps. layer of sec-butyl chloride, b.p. 67° — C on distn. with 
excess HBr (D == 1.48), yields (4) sec-butyl bromide, b.p. 91°. [Note that C -f sec-butyl 
bromide forms a binary const, boilg. mixt., b.p. 87.2° at 749 mm. (18).] — C on distn. with 
excess HI (D = 1.70) yields (4) sec-butyl iodide, b.p. 119°. 

® d,/-sec-Butyl ^-nitrobenzoate: from C + p-nitrobenzoyl chloride in CeHe + pyridine 
htd. 2 hrs. at 100 °; cryst. from dil. ale., m.p. 25-26° (5) ( 6 ) [cf. T 1,82] [m.p. of corre¬ 
sponding d- or /- deriv. is -f 17.5-18° (5)]. 

® djZ-aec-Butyl 3|6-dinitrobenzoate: m.p, 76° (7); 75.6° cor. ( 8 ) [cf. T 1.82] [m.p. of 
corresp. deriv. of Z-alc. is 81° (9)]. 

® <f,/-sec-Butyl hydrogen phthalate: m.p. 59-60° (10) (11). 

® rf,i-sec-Butyl hydrogen 3-nitrophthalate: m.p. 130.6-131.5° cor.; Neut, Eq. 267 ( 12 ) 
[cf. T 1,83]. 

® d,/-aec-Butyl N-phenylcarbamate: cryst. from pet.; m.p. 64.5° (13). [The eutectic 
of the N-phenylcarbamates of C and of isobutyl ale. (1:6165) melts at 60° and contains 
75% of tliat from C (13).] 
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(g) c/,/-sec-Butyl iV-(^-nitrophenyl)carbamate: cryst. from CCL; m.p. 75® (14) [cf. 
(15)]. 

® if,/-sec-Butyl N-(a-naphthyl)carbamate: m.p. 97® (10) [of. T 1.86]. 

® tf,/-aec-Butyl N-(/>-xenyl)carbamate: m.p. 105.5® (17). 

1:6155 (l) Tininiormans, Martin, J. chhn, phys. 25, 431 -433 (1928). (2) Brunei, J. Am. Chem, 

Soc. 45, 1337-1338 (1923). (3) Leeai. “ L’AzeotropisnK^ ” 1918, page 94. (4) Norris, Am. 

Chem. J. 38, 040 (1907). (5) Voibel, Lillelund, Bull. .soc. chim. (5) 5, 498 (1938). (6) Mcisen- 

heiiiier, Sehniiclt, Afut.. 475, 174 (1929). (7) Bryant, J. Am. Chem. Soc. 54, 3760 (1932). 

(8) Malone, R<‘id, Am. Chem. Soc. 51, .3420 (1929). (9) Burwell, ,/. Chem. Soc. 59, 1610 

(1937). (10) l^ombaers, Bull. soc. chim. Bclg. 33, 233-245 (1924). 

(11) Pickard, Kenyon, J. Chem. Soc. 103, 1939-1940 (1913). (12) Dickinson, Crosson, 

Copenhaver, Am. Chem. Soc. 59, 1095 (1937). (13) Hiickel, Ackormann, J. prakt. Chem. 

(2) 136, 23 (1933). (14) Shriner, Cox. J. Am. Chem. Soc. 53, 1604, 3186 (1931). (15) Hoeke, 

Bee. trav. chim. 54, 514 (1935). (16) Neuberg, Kaiisky, Biocheyn. Z. 20, 447 (1909). 

(17) Morgan, Hardy, Chemistry & Industry 52, 519 (1933). (18) Houston, J. Am. Chem. 

Soc. 55, 4131-4132 (1933). 


1:6159 ETHYLENE GLYCOL ETHYL METHYL ETHER Beil. S.N. 30 

(l-Elh()xy- 2 -metlioxyethaiie) CH 3 .CH 2 .O.CH 2 .CH 2 .OCH 3 C 5 H 12 O 2 

B.P. 103“ (1) = 0.8529 (1) n|? = 1.38677 (1) 

Misc. with arp 

1:6159 (1) Paloinaa, Honkanen, Bcr. 70, 2204 (1937). 


1:6160 /er-AMYL ALCOHOL 

(Dimethyl-cthyl-oarbinol; 

“ amylene hydrate 
2-methyl butanol-2) 

B.P. 102.35® (1) M.P. -8.55® (1) 


CTI 3 

I 

C113—C-CH2.C113 

I 

OH 

= 0.80889 (1) 


C 6 H 12 O Beil. 1-338 


ng* = 1.4052 (2) (3) 


C is sol. in 5 pis, aq. at 10°; in 11 pts. at 70® (4) — C forms with aq. a binary const, boilg. 
mixt. (b.p. 87.2®) contg. 78% by wt. of C + 22% aq. (4)., 

C on oxidn. with CrOs H 2 S ()4 (T 1.72) yields acetone (1:5400), and acetic ac, ( 1 : 1010 ) 
— C gives with resorcinol -f H 2 SO 4 in T 1.84-A a color similar to that from MeOH — C 
does not give CHI 3 test (T 1.81). 

C treated with excess cold cone. HCl (cf. T 1.85) iinmed. gives layer of <er-amyl chloride, 
b.p. 86®. [This may be converted to ter-amyl MgCl and thence by reactn. with phenyliso- 
cyanatc to anilide of dimethylethylacetic acid, m.p. 92® cor. (5).] — C on distri. with excess 
HBr {D = 1.48) yields fer-amyl bromide, b.p. 107® (6) — C on shaking with excess HI 
(D = 1.7) in cold yields /er-amyl iodide, b.p. 127® [if reaction is htd. product is trimethyl- 
ethylene (1:8220), b.p. 38®]. 

C on warming with 46% H 2 SO 4 (7), or cone. H 2 SO 4 (8), or with anhydrous oxalic ac. (9), 
or on slow distn. wdth a small amt. iodine (10) yields mainly trimethylethylene (2-methyl- 
butene-2) (1:8220), b.p. 38® — C-j-Br 2 at 50-60° yields 2,3-dibromo-2-methylbutane 
(trimethylethylene dibromide) [Beil. 1-137] which cannot be distilled without decomp, but 
which on boilg. with aq. gives 59% yield isopropyl methyl ketone (1:5410) (11). 


® fer-Amyl j^-nitrobenzoate: m.p, 85® [cf. T 1.82]. 

® fer-Amyl 3,6-dinitrobenzoate: m.p. 116® (12); 117-118® (13) [cf. T 1.82]. 

® fer-Amyl N-phenylcarbamate: cryst. from pet. eth.; m.p. 42® (14). 

® fer-Amyl N-(a-naphthyl)carbamate: ndls. from Igr., m.p. 71-72® (very poor yield) 
(15) [cf. T 1.86]. 
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1:6160 (1) Timmnrmans, Hennaut-Roland, J, chim. phys. 29, 541-542 (1932). (2) Davis, 

Murray, Irid. Eng. Chem. 18, 844 (1926). (3) Norris, Reuter, J. Am. Chem. Soc. 49, 2633 

(1927). (4) Ayres, Ind. Eng. Chem. 21, 903-904 (1929). (5) Sehwartz, Johnson, J. Am. 

Chem. Soc. 53, 1065 (1931). (6) Norris, Watt, Thomas, J. Chem. Soc. 38, 1076 (1916). 

(7) Ref. 2, page 2630. (8) Adams, Kamm, Marvel, J. Am. Chem. Soc. 40, 1952-1953 (1918). 

(9) Norris, Thompson, J. Am. Chem. Soc. 53, 3114 (1931). (10) Hickinbottom, J. Chem. Soc. 

1935, 1280. 

(11) Whitmore, Evers, Rothroek, Organic Syntheses 13, 68-70 (1933). (12) Bryant, J. Am. 

Chem. Soc. 54, 3760 (1932). (13) Reiehstein. Hdv. Chim. Acta 9, 802 (1926). (14) Lambliiig, 

BuU. soc. chim. (3) 19, 777 (1898). (15) Neuberg, Kansky, Biochem. Z. 20, 445 (1909). 


1:6165 ISOBUTYL ALCOHOL (CHjOaCH.CHsC^H C 4 H 10 O Beil. 1-373 
(Isopropylcarbinol; 2 -methylpropanol-l) 

B. P. 108.1° (1) D?® = 0.80196 (1) n|>® = 1.39768 (1) 

Df - 0.79801 (2) nj? - 1.3939 (2) 

C is sol. in 10 pts. aq. at 15° — C forms with aq. a binary const, boilg. rnixt. (b.p, 89.82°) 
contg. 66 . 8 % by wt. of C + 33.2% by wt. of aq. (3) — C forms with CeHc a binary const, 
boilg. mixt. (b.p. 79.84°) contg. 9.3% by wt. of C + 90.7% by wt. of CeHe (4) — C with 
CeHe + aq. forms no ternary const, boilg. mixt. (4). 

C, on oxidn. with K 2 Cr 207 + H2SO4 (cf. T 1.72), gives complex mixt.; on oxidn. with dil. 
alk. KMn 04 in cold yields isobutyric ac. (1:1030) (5) — C with resorcinol + H2SO4 
(T 1.84-A) gives amber ring — C with I 2 -f- KI soln. and alk. (T 1.81) gives no CHI 3 . 

C, on distn. with excess HBr {!) — 1.48) ( 6 ), yields isobutyl bromide, b.p. 91°; with excess 
HI {D = 1.70) ( 6 ) yields isobutyl iodide, b.p. 120 '". 

(g) Isobutyl >-nitrobenzoate : m.p. 68.5-69° (7); 69° ( 8 ) [cf. T 1.82], [Use for identif. of 
C in 0.25% aq. soln. (9).] 

® Isobutyl 3,6-dinitrobenzoate: m.p. 87° (10); 86.5° cor. (11); 87-88° (12) [cf. T 1.82]. 
(g Isobutyl hydrogen phthalate : cryst. from pet. ether; m.p. 65° (13); Neut. Eq. 222. 
[For further details of method see (14).] 

(g Isobutyl hydrogen 3-nitrophthalate : m.p. 179.9-180.6° cor. (15); Neut. Eq. 267 
[cf. T 1.83]. 

(g Isobutyl iV-phenylcarbamate : ndls. from Igr.; m.p. 86 ° (16) (13). [The eutectic of 
the iST-phenylcarbamates of C and of «ec-butyl ale. (1:6155) melts at 60° and conts. 
25% of that from C (13).] 

(g Isobutyl AT-(^-nitrophenyl)carbamate: cryst. from CCI 4 ; m.p. 80° (17) [cf. (18)]. 

® Isobutyl Af-(a-naphthyl)carbamate: m.p. 104° (18) [cf. T 1.86]. 

1:6165 ( 1 ) Timmermans, Martin, J. chim. phys. 25, 429-431 (1928). (2) Brunei, Crenshaw, 

Tobin, J. Am. Chem. Soc. 43, 575 (1921). (3) Young, Fortey, J. Chem. Soc. 81, 

732-733 (1902). (4) Young, Fortey, J. Chem. Soc. 81, 748-749 (1902). (5) Fournier, Bull, 

soc. chim. (4) 5, 920 (1909). (6) Norris, Am. Chem. J. 38, 640 (1907). (7) Adamson, Kenner, 

J. Chem. Soc. 1935, 287. (8) Brunner, Wohrl, Monatsh. 63, 377 (1934). (9) Henstock, 

J. Chem. Soc. 1933, 216. (10) Bryant, J. Am. Chem. Soc. 54, 3760 (1932). 

( 11 ) Malone, Reid, J. Am. Chem. Soc. 51, 3426 (1929). (12) Reiehstein, Helv. Chim. Acta 9, 

802 (1926). (13) Huckel, Ackermann, J. prakt. Chem. (2) 136, 23 (1933). (14) Pickard, 
Kenyon, J. Chem. Soc. 163, 1937 (1913). (15) Dickinson, Crosson, Copenhaver, J. Am. 
Chem. Soc. 59, 1095 (1937). (16) Michael, Cobb, Ann. 363, 84 (1908). (17) Shriner, Cox, 
J. Am. Chem. Soc. 53, 1604; 3186 (1931). (18) Hoeke, Rec. trav. chim. 54, 514,.(1935). 
(19) Neuberg, Kansky, Biochem. Z. 26, 447 (1909). 


1:6170 £/,MSOPROPYL.METHYL-CARBmOL CH 3 H CbHi20 BeU. 1-391 

(2-Methyibutanol-3; ] I p^T 

sec-isoamyl alcohol) V V 

H OR 

“ Df = 0.8180 (1) = 1.3973 (1) 


B.P. 118 
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[For prepn. in 53-54% yield from iHOpropyl MgBr -f acetaldehyde see (2).] — [For soly. 
in aq. and soly. of aq. in C cf. (3).] 

C on oxidn. with K 2 Cr 207 - 1 - H 2 SO 4 (T 1.72) yields isopropyl methyl ketone (1:5410) 
<4), 

C with cone. H 2 SO 4 or weak HI yields trimethylethylene (1:8220), b.p. 38® (5). [C htd. 
with li moles 75% H 2 SO 4 at 80% for 20 min. gives 55-60% yield (6) of a mixture (b.p. 
149-109°) of two isomeric decenes, viz., 3,5,5-lrime(hylhef)tene-2 and 3,4,5,5-tetrainethyl- 
hexene-2.] 

® £f,Msopropyl-methyl-carbinyl hydrogen phthalate: ra.p. 38-40° (7) (S) [m.p. of active 

isomer, 44-45° (7)]. 

® rf,Msopropyl-methyl-carbinyl Af-phenylcarbamate: m.p. 68° (0). 

® d,Msopropyl-methyl-carbinyliV-(a-naphthyl)carbamate: m.p. 108-109°(9) [cf.Tl.86]. 

1:6170 ( 1 ) Pickard, Kenyon, Che7n. Soc. 101, 625 (1912). (2) Drake, Cooke, Organic Syntheses 

12, 48-50 (1932). (3) Ginnings, Baum, J. Am. Chem. Soc. 59, 1112 (1937). (4) Allen, 

Spanagel, J. Am. Chem. Soc. 54, 4345“4346 (1932). (5) Michael, Zeidler, Ajin. 385, 262-263 

(1911). (6) Drake, Kline, Rose, J. Am. Chem. Soc. 56, 2077 (1934). (7) Ref. 1, page 633. 

(8) Pickard, Kenyon, J. Chem. Soc. 99, 58 (1911). (9) Cottle, PoweU, J . Am. Chem. Soc. 58, 

2270 (1936). 


1:6175 PENTANOL-3 

(Diethylcarbinol; 
sym. sec-amyl alcohol) 

H.P. 116.1° (1) 

115.9° (2) 

114.4?41.6 <15) 


CH3.CH2 


H 

.4^ 


-CHz.CH., 


CsHnO 


BeU. 1-385 


OH 

Df = 0.83037 (1) = 1.4103 (15) 

2>f = 0.8154 (2) n?>® = 1.0479 (1) 


C is sol. in 18 vols. aq. at 30°; in 24 vols. at 70° (4) — C forms with aq. a binary const, 
boilg. mixt. (b.p. 91.4°) coiitg. 67.8% by wt. of 0 + 32.2% by wt. of aq. (4). 

C with ZnCl 2 + cone. HCl (T 1.85) rapidly clouds and yields 3-chloropentane, b.p. 97.2°. 
[For use in prepn. of latter (70% yield) see (5) (9).| — C on satn. with HBr gas at a low 
temp., and allowed to warm only up to room temp., yields pure 3-bromopentane, b.p. 
117.8-118.5° (6), in 82% yield (7). [Note that if C is heated with HBr the product is a 
mixture (6) of 3-bromopentane and 2-bromopentane, b.p. 117-118°, e.g., in proportion of 
29% to 71% (8).] — C with excess HI (D = 1.70) in cold yields 3-iodopentane, b.p. 146°. 

C on oxidn. with K 2 Cr 207 -b 112*^04 at 65° (cf. T 1.72) yields 73% (10) diethyl ketone 
(l.;_5420). 

C htd. at 100 ° with 9 N H 2 SO 4 (3) or with cone. H 2 SO 4 (11) gives 84% yield (3) of pen- 
tene-2, b.p. 30.2°. [Note that pentene-2 and pentanol-3 form a binary const, boilg. mixt., 
b.p. 31.4° (3).] 


® Diethylcarbinyl 3,6-dinitrobenzoate: m.p. 98.5-99.5° (7); 101° (12) [cf. T 1.82]. 

® Diethylcarbinyl ^-toluenesulfonate: m.p. 43-45° (16); 32-35° (17). 

® Diethylcarbinyl N-phenylcarbamate: m.p. 48-49° (13). 

® Diethylcarbinyl N-(a-naphthyl)carbamate: cryst. from Igr.; m.p. 95° (14) [cf. T 1.86]. 
[Other lower values in the literature are probably due to (jontamination with corresp. 
deriv. of pentanol-2 (1:6185).] 


1:6175 ( 1 ) Timmermans, Hennaut-Roland, J. chim. phys. 29, 543-544 (1932). (2) Norris, 
Cort^e, J. Am. Chem. Soc. 49, 2645 (1927). (3) Sherrill, Matlack, J. Am. Chem. Soc. 59, 

2138 (1937). (4) Ayres, Ind. Eng. Chem. 21, 903-904 (1929). (5) Clark, Streight, Trans. 
Roy. Soc. Can. (3) 23, III, 77-89 (1929). (6) Clark, Hallonquist, Trans. Roy. Soc. Can. (3) 
24, III, 117-118 (1930). (7) Lauer, Stodola, J. Am. Chem. Soc. 56, 1216 (1934). (8) Shonle, 
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Keltch, Swanson, J. Am. Chem. Soc. 5*Zt 2442 (1930). (9) Hass, Weber, Jnd. Eng. Chem., 

Anal. Ed. 7, 233 (1935). (10) Allen, Spanagel, J. A^n. Chem. Soc. 54, 4346 (1932). 

(11) Hurd, Goodyear, Goldsby, J. Am. Chem. Soc. 58, 230 (1930). (12) Conant, lUatt, J. 

Am. Chem. Soc. 51, 1234 (1929). (13) Mannich, Zernick, Arch. Pharm. 246, 182 (1908). 

(14) Brooks, J. Am. Chem. Soc. 56, 2000 (1934). (15) Whitmore, Surmatis, J. Am. Chem. Soc. 

62, 995 (1940). (16) Shonlc, J. Am. Chem. Soc. 56, 2491 (1934). (17) Tabern, Volwiler, 
J. Am. Chem. Soc. 56, 1141 (1934). 

1:6180 n-BUTYL ALCOHOL CH 3 .CH 2 .CH 2 .CH 2 .OH C 4 Hio() Beil. 1-367 

B. P. 118.0° (1) M.P. -90.3° (1) = 0.80960 (1) nj? = 1.40118 (1) 

/)|® = 0.8057 (2) nf,® = 1.3974 (2) 

C is sol. at 15° in abt. 11 vols. aq,; soly. in aq. passes through a rainiinuin abt. . 55 ° ( 3 ); 
C is salted out from aq. solns. by K 2 CO 3 or CaClo. 

C forms with aq. a binary heterogeneous const, boilg. rnixt. (b.p. 92.25°) contg. 63% by 
wt. of C (4) — C forms with /i-butyl acetate (1:3145) a binary const, boilg. mixt. (b.p. 

116.5°) contg. 72.9 mole % of C (5) [cf. (6)] — C forms with ri-butyl acetate and aq. a 

ternary const, boilg. mixt. (b.p. 89.4°) contg. 27.4% by wt. of C, 35.3% by wt. of ester, and 
37.3% by wt. of aq. (6) (cf. (7)] — C forms no const, boilg. mixt. with acetone (5). 

For data on sp. gr. at 25° and on for systems: C + acetone and C + /i-butyl acetate 
see (5); for data on sp. gr. at i^° of ternary system: C + n-butyl acetate + aq. see (7). 

C on oxidn. with CrOa 4- H 2 SO 4 (T 1.72) yields ri-butyraldehyde (1:0130) and ri-butyric 
ac. (1:1035) [cf. ( 8 ) (19)]. [Use in detn. of C even in presence of EtOH (9) ( 10 ).] — C on 
oxidn. with alk. KMn 04 yields n-butyric ac. (1:1035). 

For analysis of C, EtOH -|- acetone in aq. soln. see (11). 

C, distd. with excess HBr (D — 1.48), yields n-butyl bromide, b.p. 101 °; C, distd. with 
excess HI (D = 1.70), yields n-butyl iodide, b.p. 130°. 

® 7 i-Butyl ^-nitrobenzoate : m.p. 35-36° [cf. T 1.82]. [Use in identifn. of C even in 0.25% 
aq. soln. ( 12 ).] 

(g) n-Butyl 3,5-dinitrobenzoate: m.p. 64° (13); 62.5° (14) [cf. T 1.82]. 

(g n-Butyl hydrogen phthalate: m.p. 73.1-73.5° cor.; Neut. Eq. 222 (15). 

(g n-Butylhydrogen3-nitrophthalate : m.p. 146.8-147.0° cor.; Neut. Eq. 267.1 (16). 

(g Potassium n-butyl xanthate: m.p. 223.9° cor. (17). [Note that corresp. deriv. of 
7 ^•amyl ale. has m.p. 225°.] 

(g n-Butyl iWphenylcarbamate: m.p. 61° (18) (19). [For optical data see (24).] 

(g n-Butyl iV-(^nitrophenyl)carbamate; m.p. 95.5° (20); 96° (21). 

(g n-Butyl ^-(a-naphthyl)carbamate; m.j). 71-72° (22) [cf. T 1.86]. 

(g n-Butyl iV-(^-xenyl;carbamate; m.p. 109° (23). 

1:6180 ( 1 ) Timmermans, Martin, J. chim. phys. 35, 427-428 (1928). (2) Brunei, Crenshaw, 

Tobin, J. Am. Chem. Soc. 43, 575 (1921). (3) Fiihiicr, Her. 57, 512 (1924). (4) Ini. Crit. 

Tables, III, 318. (5) Brunjes, Furnas, hid. Eng. Chem. 37, 396 (1935). (6) Hannotte, Bull, 

soc. chim. Belg. 35, 101 (1926). (7) Brunjes, Furnas, Ind. Eng. Chem. 38, 573-580 (1936). 

(8) Semichon, Flanzy, Compt. rend. 195, 254 (1932). (9) Workman, Osburn, Ind. Eng. 

Chem., Anal. Ed. 3, 387-389 (1931). (10) Johnson, Ind. Eng. Chem., Anal. Ed. 4, 20-22 

(1932). 

(11) Christensen, Fulmer, Ind. Eng. Chem., Anal. Ed. 7, 180-182 (1935). (12) Henstock, 
J. Chem. Soc. 1933, 216. (13) Bryant, J. Am. Chem. Soc. 54, 3760 (1932). (14) Malone, 

Reid, J. Am. Chem. Soc. 51, 3426 (1929). (15) Goggans, Copenhaver, J. Am. Chem. Soc. 61, 
2909 (1939); (16) Dickinson, Crosson, Copenhaver, J. Am. Chem. Soc. 59, 1095 (1937). 

(1.7) Whitmore, Licl)er, Ind. Eng. Chem., Anal. Ed. 7, 129 (1935). (18) Fournier, Bull, 

soc. chim. (4) 7, 26 (1910). (19) Weizmann, Garrard, J. Chem. Soc. 117, 328 (1920). 
(20) Shriner, Cox, J. Am. Chem. Soc. 53, 1604,3186 (1931). 

( 21 ) Hoeke, Rec. trav. chim. 54, 514 (1935). (22) Neuberg, Kansky, Biochem. Z. 30, 447 
(1W9). (23) Morgan, Pettet, J. Chem. Soc. 1931, 1125. (24) Dewey, Witt, Ind. Eng. Chem., 
Anal. Ed. 13, 469 (1940). 
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1:6185 d,/-PENTANOL-2 H C 6 H 12 O BeU. 1-384 

(rac.-Methyl-ri-propyl-carbinol; 1^ 

unsym. sec-amyl alcohol) C CH 2 .CH 2 .CH 3 

OH 

B.P. 119.85° (1) = 0.80919 (1) n?? = 1.4060 (3) 

119.5° (2) Z>f = 0.80528 (2) = 1.4041 (2) 

C is sol. in 19 vols. aq. at 30°; in 24 vols. aq. at 70° (4). [For more precise data see (5).] 
C forms with aq. a binary const, boilg. mixt. (b.p. 92.3°) contg. 07.8% by wt. of C -f 32.2% 
aq. (4). 

C with ZnCl 2 + cone. HCl (T 1.85) rapidly clouds and yields 2 -chloropentane, b.p. 96.6°. 

^ [I^\)r prepn. from C -f cone. HCl see < 6 ) (7).] — C, on satn. with HHr gas at — 10 ° and 
allowing to warm only to room temp. (9), gives pure 2-broinopentane, b.p. 117.0-118.0°, in 
84% yield ( 8 ). [Note that if C is distd. with HBr (I) — 1.48) the product is a mixture of 
2 -l)romopentane and 3-])roiri()pentane in varying proportions acc. to conditions but with 
sometimes as much as 19% of latter ( 10 ).] 

C on oxidn. with K 2 Cr 207 -f H 2 SO 4 [cf. T 1.72] at 60° gives 70% yield (11) of methyl 
n-propyl ketone (1:5415) — C with I 2 -f KI soln. + alk. (T 1.81) yields CHI 3 . 

C htd. on steam bath with 50-60% H 2 SO 4 gives 65-80% yield ( 12 ) (13) pentene -2 
(1:8215), b.p. 36.2°, 

® Methyl-n-propyl-carbinyl 3,6-dinitrobenzoate: m.p. 62.1° (14); 61.5-62° ( 8 ) [cf. 
T1.82]. 

® Methyl-n-propyl-carbinyl hydrogen phthalate: m.p. 66-61° (15) [m.p. of d~ or Wsomer 
^ Is 34° (15)]. 

® Methyl-n-propyl-carbinyl hydrogen 3-nitrophthalate: m.p. 102-103°; Neut. Eq. 281 
[cf. T 1.83]. 

® Methyl-n-propyl-carbinyl i\r-(a-naphthyl)carbamate: m.p. 74.5° (16); 72° (17). 

® Methyl-n-propyl-carbinyl N-(^-xenyl)carbamate; m.p. 94.5° (18). 

1:6185 (1) Timmermans, Hcnnaut-Roland, J. chim. phys, 29, 545-546 (1932). (2) Ellis, Reid, 

J. Am. Chem. Soc. 54, 1678-1679 (1932). (3) Sherrill, Baldwin, Ha.'is, J. Am. Chem, Soc. 51, 

3036 (1929). ( 4 ) Ayres, Ind, Eng. Chem. 21, 904 (1929). (5) Ginnings, Baum, J, Am, Chem. 

Soc, 59, 112 (1937). (6) Hass, Weber, Jnd. Eng. Chem,., Anal. Ed. 7, 233 (1935). (7) Clark, 
Streight, Trans. Roy. Soc. Can. (3) 23, III, 77-89 (1929). (8) Lauer, Stodola, J. Am. Chem. 
Soc. 56,1218 (1934). (9) Clark, Hallonquist, Trans. Roy. Soc. Can. (3) 24, III, 117-118 (1930). 

(10) Shonle, Kelteh, Swanson, J. Am. Chem. Soc. 52, 2442-2443 (1930). 

( 11 ) Allen, Spanagel, J. Am. Chem. Soc. 54, 4346 (1932). (12) Norris, Organic Syntheses^ 

Coll. Vol. I, 421-422 (1032). (13) Ref. 3. pages ;W7-3038 (1929). (14) Malone, Reid, 

J. Am. Chem. Soc. 51, 3426 (1929). (15) Pickard, Kenyon, J. Chem. Soc. 99, 58, 63 (1911). 
(16) Adamson, Kenner, J. Chem. Soc. 1934, 842. (17) Brooks, J. Am. Chem. Soc. 56, 2000 

(1934). (18) Morgan, Hardy, Chemistry Industry 52, 519 (1933). 


1:6186 2,2-DIMETHYLBUTANOL-3 

(ter-Butyl-inethyl-carbinol; 
pinacolyl alcohol) 


CHsH 

I I 

CH3—C-C-CH3 


A 


WaOH 


CoHhO 


BeU. 1-412 


B.P. 120.4° (1) (2) M.P. +5.3° (2) = 0.8185 = 1.4148 (2) 

[For prepn. from ter-butyl MgCl + acetaldehyde in 52-80% yield see ( 2 ) (3).] 


® fer-Butyl-methyl-carbinyl 3 , 6 -dinitrobenzoate: yel.-wh. ndls. from pet. ether; m.p. 
107° (4) [cf. T 1.82]. 

® fer-Butyl-methyl-carbinyl hydrogen phthalate: rods from It. pet.; m.p. 85-86° (5). 
® fer-Butyl-methyl-carbinyl iV-phenylcarbamate; from C + phenylisocyanate rapidly 
on mixing; cryst. from pet. eth., m.p. 77-78° ( 6 ); 77.5-78.5° (7), 
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1:6186 (1) Willcox, Brunei, J. Aiyi. Chem. So(\ 38, 1S38 (1916). (2) Whitmore, Meunier, J. Am. 

Chem. tioc. 55, 3722 (1933). (3) Conant, Blatt, ,/. Am. Chem. *So6*. 51, 1233 (1929). (4) Sut¬ 
ter, Helv. Chim. AcM ^1, 1271 (1938). (5) Pickard, Kenyon, J. Chem. Soc. 105, 1120 (1914). 

(6) Rheinboldt, KolcflF, J. prakt. Chem. (2) 109, 189 (1925). (7) Whitmore, Rothrock, J. Am. 

Chem. Soc. 55, 1107 (1933). 


1:6187 2,3-DIMETHYLBUTANOL-2 CH 3 CH 3 CeH^O Beil. 1-413 

(Dime thy l-isopropyl-carbinol) I L 

CH3 —C—C—CHa 

I I 

H OH 

B.P. 180-121° M.P. -14° = 0.8208 no = 1.4140 

® Dimethyl-isopropyl-carbinyl 3,5-(linitrobenzoate : yellowish Ifts. from CeHe-}- pel. 
eth.; m.p. 111° (1) [ef, T 1.82]. 

® Dimethyl-isopropyl-carbinyl iV-phenylcarbamate : from C -f phenylisocyanate slowly 
on stdg.; cryst. from pet. eth., m.p. 05-06“ (2). 

1:6187 (1) Sutter, Helv. Chim. Acta 21, 1272 (1938). (2) Delacre, Bidl. soc. chim. (4) 1, 460 

(1907). 

1:6189 3-METHYLPENTANOL-3 CHs CbHhO Beil. 1-411 

(Diethyl-methyl-carbinol) I 

CH 3 .CH 2 -C—CH 2 .CH 3 

I 

QH 

B. P. 122.9° (1) (2) M.P. -22° Df = 0.8233 (1) nf? - 1.4166 (1) 

C, on distn. with p-tolucncsulfonyl chloride (93% yield) (3), or with equal wt. anhyd. 
ZnCl 2 (4), or with KHSO 4 (5), or with small amt. I 2 (6) (7), yields mixture of stereoisomeric 
forms of 3-methylpentene-2 (1:8260), b.p. 05-70°. [By most careful fractional distn. 
mixt. has been sepd. into two isomers of b.p. 65.1-65.7° and 70.2-70.5°(8).] 

C, on oxidn. with K 2 Cr 207 -f H 2 SO 4 (cf. T 1.72), yields (only) acetic acid ( 1 : 1010 ) ( 9 ). 

® Diethyl-methyl-carbinyl 3,5-dinitrobenzoate: yellowish Ifts. from pet. ether, m.p. 96.5° 

(10) . [Cf. T 1.82.] 

® Diethyl-methyl-carbinyl iY-phenylcarbamate: m.p. 43.5° (11). 

® Diethyl-methyl-carbinyl AT-a-naphthylcarbamate : m.p. 83.5° (11). [Cf. T 1.86.] 

® Diethyl-methyl-carbinyl allophanate: m.p. 152° cor. (12). 

1:6189 ( 1 ) Norris, Cortese, J. Am. Chem. Soc. 49, 2644 (1927). (2) Willoox, Brunei, J. Am. 

Chem. Soc. 38, 1838 (1916). (3) van Risseghem, Bull. soc. chim. Belg. 31, 218 (1922). 

(4) Pariselle, Simon, Compl. rend. 173, 86 (1921). (5) Glacct, BuU. soc. chim. (5) 5, 900 

(1938). (6) Church, Whitmore, McGrcw, J. Am. Chem. Soc. 56, 182 (1934). (7) Hickin- 

bottom, j. ChAim. Soc. 1935, 1280. (8) van Risseghem, Bull. soc. chim. Belg. 47, 47 (1938). 

(9) Reformatsky, J. prakl. Chem. (2) 36, 346-346 (1887). (10) Sutter, Helv. Chim. Acta 21, 

1271 (1938). 

(11) Cottle, Powell, J. Am. Chem. Soc. 58,2270 (1936). (12) Grandi^sre, BvU. soc. chim. (4) 

35, 189 (1934). 


1:6190 


2-METHYLPENTANOL-2 
(Dimethyl-n-propyl-carbinol) 


CH 3 CcHmO 

-C—CH 2 .CH 2 .CH 3 

(in 


BeiL 1-409 


B.P. 181.09° (10) M.P. -103° (10) = 0.81341 (10) = 1.4113 (10) 

B.P. 183° (1) M.P. -108° (1) = 0.8031 (2) = 1.4080 (2) 

^ C htd. with excess HBr (D * 1.48) yields 2-bromo-2-methylpentane [Beil. Ii-(47)] (1). 
C with 3 vols. cone. HCl yields 2-chloro-2-methylpelitane, b.p. 111-113° (3) (1). 
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C, htd. with 25% H 2 SO 4 (4), or with p-toluenesulfonic ac. (quant, yield) (5), or with 
anhyd. oxalic ac. (6) yields 2-methylpentene-2 (1:8275), b.p. 67.4® (7). 

® Dimethyl-n-propyl-carbinyl benzoate: from C + BzCl in pyridine; cryst. from ale.; 
m.p. 182-183® <1) [cf. T 2.26-B]. 

® Dimethyl-n-propyl-carbinyl 3,5-dinitrobenzoate : m.p. 72° (8) [cf. T 1.82]. 

® Dimethyl-n-propyl-carbinyl N-phenylcarbamate : unknown. [The m.p. of 239° 
reported (1) for this compd. has been found (3) to represent the by-product N,iV'- 
diphenylurca.j 

® Dimethyl-n-propyl-carbinyl allophanate: m.p. 128° (9). 

1:6190 ( 1 ) Dcschamps, J. Am. Chem. Soc. 42, 2671-2672 (1920). (2) Norton, Hass, J. Am, 
Chem. Soc, 68, 2149 (1936). (3) France. Maitland, Tucker, J, Chem. Soc. 1937, 1743. 

( 4 ) Montague, Ann. chim. (10) 13, 67-68 (19.30). (5) van Risseghern, Bidl.. soc. chim. Belg. 

32, 145 (1923). (6) Read, Flct(;her, Trams, Am.. Eleelror.hem. Soc. 47, 96 (1925). (7) Schmitt, 

Boord, J. Am. Chem, Soc. 64, 754 (1932). (S) Sutter, I/dv. ('him.. Aria. 21, 1271 (1938). 

(9) B6bal, Bull. soc. chim. (4) 25, 475, 478 (1919). (lO) Hovorka, Lankelma, Naujoks, J. Am. 
Chem. Soc. 56, 4821 (1933). 

1:6191 ETHYLENE GLYCOL METHYL n-PROPYL ETHER CeHuOa Beil. S.N. 30 

(l-Methoxy-2-n-propoxyethane) CH3O.CH2.CH2.O.CH2.CH2.CH3 

B.P. 134.5° (1) = 0.8473 (1) ng* = 1.39467 (1) 

Misc. with aq. 

1:6191 (1) Paloma.i, Honkanen, Bcr. 70, 2204 (1937). 


1:6194 2-METHYLPENTANOL-3 H CHa CeHuO Beil. 1-410 

(Ethyl-Uopropyl-carbinoI) -cJ-CHa 

U 

B.P. 136.68° (5) Df = 0.83487 (5) = 1,4168 (S) 

Df = 0.8193 (1) n|>* = 1.4151 (1) 

® Ethyl-isopropyl-carbinyl 3,5-dinitrobenzoate: yel. Ifts. from pet. ether; m.p, 85° (2) 
[cf. T 1.82). 

® Ethyl-isopropyl-carbinyl hydrogen phthalate: m.p. racemic form, 69-71° (3). 

® Ethyl-isopropyl-carbinyl N-phenylcarbfunate: m.p. 50° (poor yield) (4). 

1:6194 (l) Norton, Hass, J. Am. Chem. Soc. 68 , 2149 (1936). (2) Sutter, Helv. Chim, Acta 21, 
1270 (1938). (3) Pickard, Kenyon, J. Chem. Soc. 101, 633 (1912). (4) Stas, BuU. soc. chim. 

Belg. 36, 384 (1926). (5) Hovorka, Lankelma, Axelrod, J. Am.Chem. Soc. 62, 188 (1940). 

1:6195 <f-6ec-BUTYLCARBIN0L CH 3 .CH 2 .CH.CH 2 OH C 6 H 12 O Beil. 1-385 
( 2 -Methylbutanol-l; I 

oci.-amyl alcohol) 

B.P, 138.9° (1) = -6.756° (1) = 0.8193 (1) n?? = 1.4107 (1) 

Impt. component of fusel oil ” — [Note that C is laevorotatory although designated 
d ” ( 2 ).] [For isolation of C from fusel oil see ( 1 ).] 

C satd. at 0 ° with HCl gas and htd. in s.t, at 100 ° for 5 hrs. gives 20 % yield (!) dextro¬ 
rotatory l-chloro-2-methylbutane, b.p. 100.5°, = 0.8857; nf? = 1.4124; [ali?'^ =» 

+1.644°. [For prepn. of corresp. d,Z-deriv. from d,Z-alcohol in 49% yield see ( 3 ).] — C, 
satd, with HBr gas at 0 °, then htd. 2i hrs. at 95° in stream of HBr gives 70% yield dextro¬ 
rotatory l-bromo- 2 -methylbutane, b.p. 121.6°; Dj® = 1.2234; nf? = 1.4451; = 
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+4.043° (1) — C, satd. at 0 ° with HI, then htd. 1 hr. at 60-65° in stream of HI gives 65% 
yield of dextrorotatory l-iodo- 2 -methylbutane (dec. on distn. at ord. press.), b.p. 66.5° at 
50 mm., = 1.5253; «?? = 1.4977; Wt® * = +5.685 {!). 

C on oxidn. with CrOa + H 2 SO 4 (cf. T 1.72) yields ethyl-methyl-acetic ac. (1:1105) (4). 

(g) d- 5 ec-Butylcarbinyl 3,5-dimtrobenzoate: m.p. 70° (5) [cf, T 1.82]. 

® acf.-Amyl hydrogen 3-nitrophthalate: cr>^st. from aq.; m.p. 157-158° ( 6 ) [cf. 
T 1.83] [m.p. d,/-deriv, 152°]. 

® acf.-Amyl AT-(a-naphthyl)carbamate: mils, from Igr.; m.p. 82° {7> [cf. T 1.86]. 

1:6195 (1) Brauns, J. Research Natl. Bur. Standards 18, 315-331 (1937). (2) Marckwald, Ber, 

35, 1599, Note 1 (1902). (3) Hass, Weber, Ind Eng. Chrrn., Anal. Ed. 7, 233 (1935). 
(4) Marckwald, Ber. 37, 1045 (1904). (5) Rt'ichsteiii, IleU. Chim. Acta 9, S()2 (1926). 
(6) Nicolet, Sachs, J. Am. Chem. Soc. 47, 2348 (1925). (7) Neuberj;, Kaiisky, Biochem. Z. 

20, 448 (1909); Cent. 1909, II, 1379; Cheni. Abs. 4,1483 (1910). 


1:6199 d,/-2-METHYLPENTANOL-4 C^eHnO Beil. 1-410 

(Isobutyl-methyl-carbinol; (CH 3 ) 2 CH.CH 2 .CH (OH )(^H 3 

“ methylamyl alcohol 

+methylpentauol- 2 ) 

B.P. 131.85° (1); cf, ( 10 ) Df = 0.80713 (lOX n?? = 1.4011 ( 10 ) 

= 0.80245 (1) ni? = 1.40895 (1) 

Action of 75% H 2 SO 4 at 80° yields mixt. of two decenes, viz., 3,5,5-trirnethylheptene-2 
and 3,4,5,5-tetramethylhexene-2, inseparable by fractnl. distn. (2) — C htd. with phthnli(; 
anhyd. 16 hrs. at 115° yields d,/-isobutyl-methyl-carbinyl hydrogen phthalate (use in resolu¬ 
tion via brucine) ( 8 ), m.p. not given. C on oxidn. with C’rOs + AcOH yields 2 -methyl- 
pentanonc-4 (1:5430) (9). 

® Isobutyl-methyl-carbinyl ^-nitrobenzoate: m.p. 24-26° (3). 

® Isobutyl-methyl-carbinyl 3,5-dinitrobenzoate: yellowish Ifts. from pet. ether, m.p. 
65° (4). 

®) Isobutyl-methyl-carbinyl iV-phenylcarbamate: cryst. from AcOEt, m.p. 143° (5). 

® Isobutyl-methyl-carbinyl N-a-naphthylcarbamate: cryst. from pet. ether, m.p. 
87-88° ( 6 ). 

® Isobutyl-methyl-carbinyl IV-p-xenylcarbamate: m.p. 95.5° (7). 

1:6199 (1) Brunei, J. Am. Chem. Soc. 45, 1337-1338 (1923). (2) Drake, Kline, Rose, J. Am. 
Chem. Soc. 56, 2076-2079 (1934). (3) Banfield, Konyon, J. Chem. Soc. 1926, 1623. (4) Sut¬ 
ter, Helv. Chim. Acta 21, 1266-1272 (1938). (5) Skita, Ber. 41, 2939 (1908). (6) Brooks, 

J. Am. Chem. Soc. 56, 2(M)0 (1934). (7) Morgan, Hardy, Chemistry cfe Industry 52, 519 (1933). 

(8) Levene, Mikesa, J. Biol, Chem. 65, 509 (1925). (9) Fichter, Sutter, Helv. Chim. Acta 21, 

896 (1938). (10) Hovorka, Lankelma, Stanford, J. Am. Chem. Soc. 60, 822-823 (1938). 


1:6200 ISOAHm. ALCOHOL 

(2-Methylbutanol-4; 
3-methylbutanol-l; 
prim.-isoamyl alcohol) 


H C&H 12 O Beil. 1-392 

ch3.(!:.ch2.ch2.oh 

<!;h3 


B.P. 132.0° {!) M.P. -117° 1^® = 0.80918 (1) n]S = 1.40851 (I) 

Odor disagreeable, provoking coughing — 100 ml. aq. at room temp. dis. 3.3 ml. C. [For 
more precise data see ( 2 ).] 
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C forms with aq. a binary const, boilg. mixt. (b.p. 95.15°) contg. .50.40% by wt. of C + 
49.60% by wt. of aq. (3) — C forms no binary const, boilg. mixt. with CsHe, nor any 
ternary const, boilg. mixt. with (.'oHb -}- aq. (4). 

C htd. 6 hrs. at^90° with 1/10 vol. cone. HC4 in stream of H('l gjis gives isoamyl chloride, 
b.p. 98.8° (5) — C treated with HBr gas at 105-125° yields isoamyl bromide, b.p. 120.65°, 
= 1.20299; n}? = 1.44352 (1). jNote: isoamyl bromide forms with C a binary const, 
boilg. mixt., b.p. 118.3°, from which C is removed with IW:, {!).] — C with excess HI {D ~ 
1.70) yields isoamyl iodide, b.p. 147°. 

(g) Isoamyl 3,6-dinitrobenzoate: m.p. 61° (G) [(;f. T 1.82]. 

® Isoamyl hydrogen 3-nitrophthalate: cryst. from ale., m.p. 163.2-163.4°; Neut. 

Eq. 281.1 (7); cryst. from aq., m.p. 165-166° (8) fcf. T 1.83|. 

® Isoamyl Af-phenylcarbamate : cryst. from Igr., m.p. 56-57° (9). 

® Isoamyl Af-(^-nitrophenyl)carbamate: cryst. from CC34; m.p. 97.5° (10). 

® Isoamyl ^^-(a-naphthyl)carbamate: cryst. from dil. ale., m.f). 67-68° (11). 

1:6300 (l) Timmermans, Himnaut-Roland, Armlm sor.. cspafi. fis. qulm. 37, 4G0-472 (1929), in 
French; Chrrn. Aba. 34, 54 (1930)- (-) thnninKs, Haiim, Am. Chnn. JSoc. 69, 1112 (1937). 

(3) Young, Fortey, J. Chern. Soc. 81, 733-734 (1902). (4) Young. Fortey, J. Chem. Soc. 81, 

749-750 (1902). (5) Hass, Weber, Jnd. Eng. Chem., Anal. Eld. 7, 233 (1936). (6) Reichstoin, 

Heh. Chim. Acta 9, 802 (1926). (7) Dickinson, CVosson, ( ’openhavor, ./. .4m. Chem. Soc. 59, 

1095 (1937). (S) Nicolet. Sachs, J. Am. Chem. Soc. 47, 2349 (1925). (9) Levene, Allen, 

J. Biol. Chem. 37, 440 (1916)- (10) tShriner, Cox, ./. Am. Chem. Soc. 53, 1604, 3186 (1931). 

(11) Neuberg, Kunsky, Biochent. Z. 30, 448 (1909). 


1:6303 


3-METHYLPENTANOL-2 Clla OH C6Hi40 

(sec-Butyl-rncthyl-carbinol) cii3.CH.4—i-CH, 

■ I I 


BeU. 1-411 


B.P. 134.37749 mm. (1) 

® sec-Butyl-methyl-carbinyl-3,6-dinitrobenzoate: yellowish Ifts. from pet. ether; m.p. 
43.5° (2); 41° (1) [of. T 1.82]. 

® sec-Butyl-methyl-carbinyl iV-(a-naphthyl)carbamate: m.p. 72° (3). 

1:6303 (1) Norton. Hass, J. Am. Chem. Soc. 58, 2149 (1936). (2) Sutter, Helv. Chim. ActaU, 

1270 (1938). (3) Cottle, Powell, J, Am. Chem. Soc. 68, 2270 (1936). 


1:6303 


HEXANOL-3 

(Ethy 1-n-propyl-carbinol) 


CH;f.CH2.CH2--C—CH2.CH3 


C0H14O 


OH 


Beil. 1-408 


B.P. 135.53° (3) 


Df == 0.81851 (3) nf? = 1.4159 (3) 

Z)|® = 0.81488 <3) n?>® - 1.4139 (3) 


® Ethyl-n-propyl-carbinyl 3,6-dinitrobenzoate: yel.-wh. Ifts. from pet. ether; m.p. 77° 

(1) [cf. T 1.82). 

® Ethyl-n-propyl-«arbinyl hydrogen phthalate: hard rhombs, from It. pet., m.p. 76-77° 

( 2 ) . 

1:6303 (1) Sutter, Helv. Chim. Acta 31, 1270 (1938). (2) Pickard, Kenyon, J. Chem. Soc. 103, 
1942 (1913). (3) Hovorka, Lankelma, Stanford, J. Am. Chem. Soc. 60, 822-823 (1938). 
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1:6304 


2,2.DIMETHYLBUTANOL-l 

(/er-Amylcarbinol) 


CHa 

ch3.ch2.c*:.ch2.oh 

(l;ri3 


CeHuO 


B.P. 136.69° (5) 


= 0.83834 (5) 
Df = 0.83429 (5) 


Tin = 
/Id = 


[For prepn. in 40-47% yield from ter-amyl MgCl + HCHO see (2).] 


Beil. 1-413 


1.4308 (5) 
1.4188 (5) 


® fer-Amylcarbinyl 3,5~dinitrobenzoate: yellowish Ifts. from pefc. ether; m.p. 51.0° 
(1). [Mixed m.p. with corresponding deriv. of 2,3-dirnethylbiitanol-l (1:6221) shows 
no depression.] [Addn. prod, with a-naphthylamine; orange pdr. from pet. ether, 
m.p. 107.5° (I).] |Cf. T 1.82.] 

® fer-Amylcarbinyl hydrogen phthalate: from C -f phthalic anhyd, htd. 4-5 hrs. at 
130-140° (85-90% yield); cryst. from It. pot., m.p. 68-69°; Ncut. Eq. 250 (3). 

® fer-Amylcarbinyl hydrogen tetrachlorophthalate: from C + tetraclilorophthalic acid 
refluxed in CeHe for 4"5 hrs. (60-70% yield); cryst. from CeHe, m.p. 149.5-150.5° (3). 
® fer-Amylcarbinyl 7V-phenylcarbamate: m.p. 65-66° (4). 

® fer-Amylcarbinyl N-(a-naphthyl)carbamate: from C ■+■ a-naphthylisocyanate at 
100° for 30 min. (80-85%, yield); cryst. from Igr.; m.p. 80-81° (3). 


1:6204 (1) Sutter, Ilelv. Chim. Acta 21, 1208-1269 (1938). (2) Conant, Webb, Meldrum, J, Am, 

Chem. Soc. 51, 1250 (1929). {3} Rice, Jenkins, Harden, J. Am. Chem. Soc. 59, 2000 (1937). 

(4) Faworski, Ssakara, Cent. 1923, III, 667. (5) Hovorka, Lankelma, Smith, Am. Chem. 

Soc. ^2, 2373(1940). 


1:6305 PENTANOL-1 CH 3 .CH 2 .CH 2 .CH 2 .CH 2 OH C 6 H 12 O Beil. 1-383 
(n-Amyl alcohol) 

B.P. 138.0° cor. (1) M.P. -78.5° (1) D?” = 0.81479 (1) nf? = 1.40994 (1) 

Df = 0.81159 (5) = 1.4077 <5) 

C is sol. in 5 vols. aq. at 30° ( 2 ); with aq. C forms a const, boilg. mixt. (b.p. 95.8°) contg. 
45.6% C + 54.4% aq. (3). [For purifn. of oomml. C via forrnn., crystn. and hydrolysis of 
w-amyl 2 >hydroxybenzoate, m.p. 36° see (4).] 

C on distn. with HBr (D - 1.48) yields n-amyl bromide, b.p. 129.7° (5). 

C on oxidn. with CrOa + H 2 SO 4 (cf. T 1.72) gives rt-valeraldehyde ( 6 ) (1:0155); then 
n-valeric ac. (1:1060) [cf. (7)]. 

n-Amyl p-nitrobenzoate is an oil, m.p. 8.5-10.5° ( 8 ). [The m.p. of 54° reported by (9) is 
certainly erroneous and probably due to recrystn. of his prod, from ethyl alcohol.] 

® n-Amyl 3,6-dinitrobenzoate: m.p. 46.4° (10) [cf. T 1.82]. 

® n-Amyl hydrogen phthalate: m.p, 75.4r-75.6°; Neut. Eq. 236 (11). 

® n-Amyl hydrogen 3-nitrophthalate: m.p. 136.2-136.4°; Neut. Eq. 281.1 (12) [T 1.83]. 
® n-Amyl hydrogen tetrachlorophthalate: m.p. 105.5° (13). 

® Potassium n-amyl xanthate: m.p. 225° (14). [Does not distinguish from n-butyl ale. 
(1:6180).] 

® n-Amyl N-phenylcarbamate: m.p. 46° (15). [For optical data see (20).] 

® n-Amyl N-0-nitrophenyl)carbamate: m.p. 86° (16); 91° (17). 

® n-Amyl N-(a-naphthyl)carbamate: m.p. 68° (18). 

® n-Amyl N-^-xenyl)carbamate; m.p. 99° (19). 

1:6295 (1) Simon, BuU. soc. chim. Belg. 88, 66, 58 (1929), (2) Ayres, Ind. Eng. Chem. 21, 904 
(1929). (3) Hannotte, Bull. soc. chim. Belg, 85, 94 (1926). (4) Olivier, Rec. trav. chim. 55, 

1027 (1936). (6) Ellis, Reid, Am. Chem. Soc. 54, 1680-1683 (1932). (6) Kuhn, Grund- 
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mann, Ber, 70, 1897-1898 (1937). (7) Semifhon, Flanzy, Compt. rend. 195, 254 (1932), 

(8) Adamson, Kenner, J. Chem. Soc. 1935, 287. (0) Hcnstock, J. Chem. Soc. 1933, 216. 

(10) Malone, Reid, J. Am. Chem. Soc. 51, 3426 (1929), 

(11) Goggans, Copenhaver, J. Am. Chem. Soc. 61, 2909 (1939). (12) Dickinson, Crosson, 

Copenhaver, J. Am. Chejn. Soc. 59, 1095 (1937). (13) Morgan, Hardy, Procter, Chemulry 

& Industry, 51T, 7 (1932). (14) Whitmore, Lieber, Ind. Eng. Chem., Anal. Ed. 7, 129 (1935). 

(15) Blaise, Piccard, Aim. cfiini. (8) 25, 201 (1912). (10) Shriner, Cox, J. Am. Chem. Soc. 53, 

1604, 3180 (1931). (17) Hoeke, liec. trav. chim. 54, 514 (1935). (18) Hickel, French, J. Am, 

Chem. Soc. 48, 749 (1920). (19) Morgan, Pettet, J. Chem. Soc. 1931, 1125. (20) Dewey, 

Witt, Ind. Eng. Chem., Anal. Ed. 12, 459 (1910). 

1:6210 £/,/-HEXAN0L-2 H CgHhO Beil. 1-408 

(ri-Butyl-mcthyl- I 

carbinol) CH 3 .CH 2 .CH 2 .CH 2 -^^--CH 3 

OH 

B. P. 139.8® (1); cf. (13) Di® = 0.8171 ( 2 ) = 1.4158 ( 2 ); cf. (13) 

= 0.80977 (1) 71?? = 1.4136 (1); cf. (13) 

C, htd. with HBr (D = 1.48) 4* cone. H 2 SO 4 (3), or htd. with fnmg. HBr (D = 1.78) + 
red P in s.t. at 100 ® (4) yields 2-bromohexane, b.p. 144°, D4® = 1.1658. 

C oxidized with | thcorct. amt. CrOg -f H 2 SO 4 at not above 50® gives 80% yield (5) of 
n^lmtyl methyl ketone (1:5435) — C with I 2 .KI soln. -f- alk. (T 1.81) yields CHI 3 ( 6 ). 

C htd. at 150® with p-toluenesulfonic ac. gives 80% yield ( 2 ) hoxene -2 (1:8280), b.p. 68 . 1 ®. 

(g) n-Butyl-methyl-carbinyl j^-nitrobenzoate: m.p. 40° [cf. T 1.82]. 

(g) n-Butyl-methyl-carbinyl 3,6-dinitrobenzoate: m.p. 38° (7); 38.6® ( 8 ) [cf. T 1.82], 
(g, n-Butyl-methyl-carbinyl hydrogen phthalate: m.p. d,i-form unrecorded; m.p. d-form 
29® (9). 

(g n-Butyl-methyl-carbinyl Ar-(a-.naphthyl)carbamate: m.i). 60.5° ( 10 ); 58-62® ( 11 ) 
[m.p. d-forrn, 81-82.5® ( 12 )] [cf. T 1.86J. 

1:6210 (1) Ellis, Reid, /. Am. Chem. Soc. 54, 1678-1683 (1932). (2) van Risseghem, Bull. soc. 

chim. Belg. 35, 330-334 (1926). (3) Green, J. Am. Chem. Soc. 56, 11(>7 (1934). (4) Olivier, 

Rec. trav. chim. 55, 1029 (1936). (5) Grignard, Fluchaire, Ann. chim.. (10) 9, 15 (1928). 

(6) Fichter, Leupin, Hdv. Chim. Acta 21, 616 (1938). (7) Setter, Helv. Chim. Acta 21, 1269 

(1938). (8) Malone, Reid, J. Am. Chem. Soc. 51, 3426 (1929). (9) Pickard, Kenyon, J. 

Chem. Soc. 99, 58, 63 (1911). (10) Adamson, Kenner, J. Chem. Soc. 1934, 842. 

(11) Brooks, J. Am. Chem. Soc. 56, 2(K)0 (1934). (12) Levenc, Walti, .7. Biol. Chem. 90, 85- 

86 (1931). (13) Hovorka, Lankclma, Stanford, J. Am. Chem. Soc. 60, 822-823 (1938). 


1:6315 2,4-DIMETHYLPENTANOL-3 H H H C 7 H 16 O Beil. 1-417 

(Dusopropylcarbinol) CH. ^ CIL 

(!:h3(^h(!:i 

B.P. 140“ 


DH 3 OHCH 3 

0.8288 


nf? = 1.42259 


Odor like mint and camphor. 

C on oxidn. with CrOs + H 2 SO 4 ( 1 ) or K 2 Cr 207 + H 2 SO 4 (85% yield) ( 2 ) gives di¬ 
isopropyl ketone (1:6433). 

C htd. with i wt. of cryst. oxalic ac. yields 2,4-dimethylpentene-2, b.p. 82.9-83.4® (3). 


(g Diisopropylcarbinyl hydrogen succinate: from C htd. 4-6 hrs. with 20% excess 
succinic anhydride; cryst. from acetone, m.p. 61® (4); Neut. Eq. 216. 

(g Diisopropylcarbinyl hydrogen S-nitrophthalate: m.p. 150-151° (5); Neut. Eq. 309 
[cf.Tl.83]. 

(g Diisopropylcarbinyl iW>phenylcarbamate: long ndls. from ether -j- pet. ether; m.p. 
96® (6). 
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1:6215 (1) Ssukncwitsch, Tschilingarjan, Ber. 69,1541 (1936). (2) Whituiorc}, Laughlin, J. Am. 

Chem. Soc. 54, 4392 (1932). (3) Mullikcn, Wakeman, Gerry, J. Am. Chern. Hoc. 57, 1607, 

Note 31 (1935). (4) Neunhocffcr, Schliiter, .4rm. 526, 71 (1936). (5) Graves, Ind. Eng. 

Chem. 23,1383 (1931). (6) Coiiant, Blatt, J. Am. Chem. Soc. 51,1235 (1929). 


1:6218 


S-ETHYLPENTANOL-a 

(Triethylcarbinol) 


OH 

I 

CH3.CII2.C.CH2.CH3 


CH2 

CH3 


CyHieO 


BeU. 1-417 


B. P. 148° = 0.83889 n?? = 1.4305 (1) 

= 1.4281 (1) 

Oil with camphoraceous odor. [For prepn. in 82-88% yield from diethyl ketone and 
C 2 H 5 .MgBr see ( 2 ).] 

C, stirred at room temjj. with 2 moles cone. HCl -f- 2 moles ZnCl 2 , givcis 94% 
yield 3-chloro-3-ethylpentane (1). 

C, refluxed with \ % cone. H 2 SO 4 (3), or distd. with a trace of iodine (4), or htd. with equal 
wt. anhydrous oxalic ac. at 100° (1) yields 3-ethyl pen tene-2 (1:8330), h.p. 96°. 


(g) Trtethylcarbinyl allophanate: m.p. 152° cor. ( 5 ); 182-183° ( 6 ). 


1:6218 (1) Lucas, J. Am. Chem. Soc. 51, 252 (1929). (2) Moyer, Marvel, Organic Syntheses 11, 

98-100 (1931). (3) Btieseken, Wildschut, liec. trar. chirn. 51, 169 (1932). (4) Edgar, Calin- 

gaert, Marker, J. Am. Chem. Soc. 51, 1485-1486 (1929). (5) Graiidi^re, Bull. soc. chim. (4) 

35,189 (1924). (6) Mavrodin, rend. 192, 365 (1931). 


1:6219 


2.2- DIMETHYLBUTANOL-4 

(Neopentylcarbinol; 

3.3- dimethylbutanol-l) 


CH.1 

I 

CH3—C--CH2.CH2OH 

I 

CHs 


CeHnO 


Beil. 1-412 


B.P. 142.6-143.6° (1) 

140-143° (2) (3) 

® Neopentylcarbinyl 3,6-dimtrobenzoate: yel.-wh. ndls. from pet. ether; m.p. 83.5° 
(2) [cf. T 1.82]. 


1:6219 (1) Delacre, Bull. acad. sci. Belg. 1906, 20. (2) Sutter, Helv. Chim. Acta 21, 1269 (1938). 
(3) Strating, Backer, Bee. irav. chim. 55, 911 (1936). 


1:6221 2,3-DIMETHYLBUTANOL-l CH3CH3 CeHuO Beil. Ii-(204) 


CH3-~C—C—CHaOH 
H H 

B.P. 145° (1) {2> ® = 0.8297 (1) ng*® = 1.4195 <1) 

® 2y3-Dimethylbutyl 3,6-dinitrobenzoate: pale ycl. Ifts. from pet. eth.; m.p. 51.5° (2). 
[Mixed m.p. with corresponding deriv. of 2,2-dimethylbutanol-] (1:6204) shows no 
depression.] [Addn. prod, with a-naphthylamine; red cryst. pdr. from pet. ether, 
m.p. 99° ( 2 ).] [Cf. T1.82.] 

® 2,3-Dimethylbutyl iV-phenylcarbamate: m.p. 28-29° ( 1 ). 


1:6221 ( 1 ) Gorski, Cent, 1913,1, 2022. ( 2 ) Sutter, Helv. Chim. Acta 21, 1268 (1938). 
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1:6333 d,I-2-METHYLPENTANOL-l CeHiiO Beil. 1-409 

OS-Methyl-n-amyl CH3.CH2.CH2.CH (CHjj.CHoOH 
alcohol) 

B.P. 148.0° (1) (2) Df - 0.8208 (2); cf. (9) n?? - 1.4190 (9) 

Df - 0.8192 (1); cf. (9> /if? - 1.4180 (1) 

C on oxidri. with KMn 04 yields 2-methylpeiitan()ic acid (1:1117) — C with PBra yields 
corrcsp. bromide. (4). 

(g) /3-Methylamyl 3,6-dinitrobenzoate : yellowish Ifts. from ]xjt. ether, m.p. 50.5° (5); 
49° ( 8 ) [cf. T 1.82). 

® ^-Methylamyl hydrogen 3-nitrophthalate : m.p. 145°: Neut, Eq. 295 (7>; pi. from 
CeHe; m.p. 141° ( 8 ) |cf. T 1.88]. 

® /S-Methylamyl hydrogen tetrachlorophthalate: m.p. 103° ( 8 ). 

(g /^^-Methylamyl AT- (a-naphthyl)carbamate: m.p. 75-76° (3) [cf. T 1.86]. 

® /3-Methylamyl TV- (^-xenyl)carbamate: ndls. from CfjIIe -f pet., m.p. 98-99° ( 6 ) ( 8 ). 

1:6222 (1) Norris, Cortoso, J. Am. Chem. Soc. 49, 2644 (1927). {2) Olivier, Rp,c. trav. chim. 55 

1027-1035 (1936). (3) McElvaiii, .7. Am. Chem. Sac. 60, 818-819 (1938). 

(4) Shonle, Waldo, Keltch, 0)les, J. Am. Chem. Soc. 58, 5S6 (1936). (5) Sutter, Helv. Chim. 

Acta 21, 1260-1272 (1938). (6) Morgan, Hardy, ChcmiMry & Induatry 52, 519 (1933). 

(7) (haves, Ind. Eng. Chem. 23, 1381-1385 (1931). (8) Morgan, Hardy, Procter, Chemistry 

& Industry 51 T, 7 (1932). (9) Hovorka, Lankelma, Stanford, J, Am. Chem. Soc. 60, 823 

(1938). 

1:6223 2-ETHYLBUTANOL-l (CH3.CIl2)2.CH.CH20H CeHuO BeU. 1-412 

(/ 8 ,/ 8 -Diethylethyl alcohol; 3-methylolpentane) 

B.P. 148.9° (1) 2^® = 0.83345 ( 6 ) n?>® = 1.4334 {6J 

147-147.6° (2) Df = 0.83955 («) nf ± 1.4305 (6) 

146.37° (6) 

C boiled with HBr (48%) + cone. H 2 SO 4 3 hrs. (3) or with dry HBr ( 2 ) yields 2-ethyl- 
butyl bromide, b.p. 143-144° — C on oxidn. with KMnO^ yields diethylacetic acid (1:1115) 

(4). 

® 2-Ethylbutyl 3,5-dinitrobenzoate: Ifts. from pet. ether, m.p. 51.5° (5) [cf. T 1.82]. 

® 2-Ethylbutyl hydrogen phthalate: m.p. 54° (4). 

1:6223 (1) Synthetic Org. Chem., 10th Ed., Carbide and Carbon Chem. Corpn. 1940. (2) Shonle, 

Waldo, Keltch, Coles, J. Am,. Chem. Soc. 58, 586 (1936). (3) Fourneau, Matti, J. pharm, 

chim.. 14, 513-522 (1931); Cent. 1932, I, 2587. (4) Tiffeneau, Weill, Compt. rend. 204, 592 

(1937). (5) Sutter, Helv. Chim. Acta, 21, 1266-1272 (1938). (6) Hovorka, Lankelma, Smith, 

J. Am. Chem. Soc. 62, 2373 (1940). 


1:6224 


2-METHYLPENTANOL-6 

(4-Methylpentanol-l; 
isoamylcarbinol; 
isohexyl alcohol) 


C6H14O 
CHs—C—CH2.CH2.CH2.OH 

I 

CHs 


H 

8— i- 


Beil. 1-411 


B.P. 151.8-153.8° (1) JE^® = 0.8131 (2) n|? = 1.4153 (7) 

151.6-153.5° (2) (3); cf. (7). = 0.8110 {!) = 1.4134 <1J 

(g Isoamylcarbinyl 3,6-dimtrobenzoate: aim. colorless pdr. or Ifts. from pet. ether; 

m.p. 72° (3); 69.8° cor. (4); 69° (5) [cf. T 1.82], 

® Isoamylcarbinyl hydrogen 3-nitrophthalate: pi. from CeHe + pet. ether; m.p. 
138.5-140° (5) [cf. T 1,83]. 


(g Isoamylcarbinyl iV-phenylcarbamate: m.p. 48° cor. (6). 
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1:62!^ (1) Norris, Cortcse, J. Am. Chem.. Soc. 49, 2044 (1927). (2) Olivier, Rec. trav, chim. 55, 
1033 (1936). (3) Sutter, Hdv. Chim. Acta 21. 1208 (1938). (4) Malone, Reid, J. Am. Chem. 

Soc. 51, 3420 (1929). (5) Morgan, Hardy, Procter, Chemistry cfe Indmtry 51T, 7 (1932;. 

(6) Levonc, Allen, ./. Biol. Chem. 27, 451 (1916). (7) Hovorka, Lankelma, Schneider, J. Am. 

Chem. Soc. 62, 1097 (1940). 


1:6226 3-METHYLPENTANOL-l CH 3 CeH^O Beil. S.N. 24 

CH3.CH2—i—CH.2.CH2OH 

I 

H 


B.P. 153.7-154.1° (1) Dl” = 0.8342 ( 2 ) n?? = 1.4188 (4) 

152.3-153.0° (2); cf. (4) 2>f = 0.8205 (1) riff = 1.4177 (1) 

® 3-Methylpentyl 3,6-dinitrobenzoate: yellowish If is. from pet. eth.; m.p. 38® (3) 
[cf.T1.821. 


1:6226 (l) Norris, Cortosc, J. Am. Chem. Soc. 49, 2644 (1927). (2) Olivier, Rec. trav. chim. 55, 

1033 (1936). (3) Sutter, Helv. Chim. Acta 21. 1267-1268 (1938). (4) Hovorka, Lankelma. 

Schneider, J. Am. Chem. Soc. 62, 1097 (1940). 


1:6228 d,f-HEPTANOL-4 

(Di-ri-propyl- 

carbinol) 


H CtHibO 


CH 3 .CH 2 .CH 2 -~C—CH 2 .CH 2 .CH 3 


Beil. 1-415 


B.P. 155.4?jss (1) 


M.P. -41.5° (t) 


OH 

Df = 0.8183 (I) 
Df = 0.8175 (8) 


n?? = 1.4205 U) 
n?,® = 1.4173 (8) 


C on oxidn. with K 2 Cr 207 -f H 2 SO 4 gives 85-90% yield ( 2 ) di-n-propyl ketone (1:5447) 
— C, htd. not above 100 ° with cone. H 2 SO 4 (3), or htd. with J wt. of cryst. oxalic ac. ( 4 ), 
yields heptene-3 (1:8332), b.p. 96®. 

C treated with cone. HCl -f ZnCh in cold gives 60-64% of 4-chloroheptane ( 5 ); C 
satd. at — 10 ® with HBr gas gives 65-76% of 4-bromoheptane (5). 


(g) Di-n-propylcarbinyl /►-nitrobenzoate: m.p. 35® [T 1.82]. 

(g Di-71-propylcarbinyl 3,6-dimtrobenzoate; m.p. 64° (6) [T 1.82]. 

(g Di-n-propylcarbinyl hydrogen phthalate: m.p. 60® (7); Neut. Eq. 264. 
(g Di-n-propylcarbinyl N-(a-naphthyl)carbamate: m.p. 79-80° (4) [T 1.86]. 


1:6228 (1) Sherrill, J. Am. Chem. Soc. 52, 1983-1984 (1930). (2> Ref. 1, pages 1990-1991. 
(3) Mathus, Gibon, Biill. soc. chim, Bely. 34, 303 (1926). (4) Mulliken, Wakeman, Gerry, 

J. Am. Chem. Soc. 57, 1607, Note 31 (1935). (5) Ref. 1, pages 1985-1989. (6) Adkins, 

Connor, Cramer, J. Am. Chem. Soc. 52, 5197 (1930). (7) Arcus, Kenyon, J. Chem. Soc. 1938, 

318 . (8) DiUon, Lucas, J. Am. Chem. Soc. 50, 1712 (1928). 


1:6230 HEXANOL-1 CH3.CH2.Cn2.CH2.CH2.CH2.OH CeH^O Beil. 1-407 
(r^-Hexyl alcohol) 

B.P. 157.5° {!> M,P. -51.6° (3) = 0.81893 (1) n?? = 1.41778 (5) 

157.0-157.8° (2) -46.1° (1) = 0.80528 (4) njl,® = 1.4161 (4) 

{For purifn. of comml. C via fonnn., crystn. and hydrolysis of n-hexyl p-hydroxybenzoate, 
m.p. 52.2-52.8®, see (2).] — Soly. of C in aq. at 25® is 0.624 wt. % (5). [For prepn. in 
60^2% yield from ethylene oxide -f n-butyl MgBr see (6).] [For phys. constants see (23).] 
C shaken 2 days in cold with 2 moles cone. HCl + 2 moles ZnCl 2 gives 46% yield (7) 
7i-hexyl chloride, b.p. 135-136°, Dfo ® 0.8759; nf> = 1.42364 (7) — C. htd. with fuming 



447 


LIQUID ALCOHOLS, D|o LESS THAN 0.90 1:6S3(>~1:6935 


HI3r {D = 1.78) which hfis l)oen siitcL with HBr gas at 0 °, yields n^hexyl bromide, b.p. 
155.2-155.8°; Df - 1.1739 <2) [cf. also (21)). 

C on oxidn. with K 2 Cr 207 -f H 2 SO 4 (cf. T 1.72) yields ri-caproic ac. (1:1130) ( 8 ). 

® n-Hexyl 3,6-dinitrobenzoate: m.p. 58.4° cor. (9); 58.2° (10); 00-61° (ll); 60-61° 
(12); [cf. T 1.82]. 

® n-Hexyl hydrogen phthalate: m.p. 24.6-25.4°; Neut. Eq. 250 (13). 

® n-Hexyl hydrogen 3-iiitrophthalate: m.p. 123.9-124.4° (14); 123° (15); Neut. Eq. 
295.1 [T 1.83]. 

® n-Hexyl A^-phenylcarbamate: m.p. 42° (10) (17). [For optical data see (22).] 

® n-Hexyl N-(^nitrophenyl)carbamate: m.p. 103° (18); 104° (19). 

® n-Hexyl N-(a-naphthyl)carbamate: m.p. 59° (20) [cf. T 1.80]. 

® n-Hexyl TV-(^-xenyl)carbamate: m.p. 97-98° (15). 

1:6230 ( 1 ) Bilterys, Gissehiire, Bull. soc. chim.. Bdg. 44, 670 (1935). (2) Olivier, Hcc. trav. chim, 

66 , 1034-1035 (lOSei). (3) Timinermans, BuU. soc. chim. Bclg. 31, 390 (1922). (4) Ellis, 

Reid, Am. Chem. Soc. 64, 1078 (1932). (5) Butler, Thomson, Macleiinan, J. Chem. Soc. 

1933, 079-080. (O) Dreger, Organic Syntheses, CoU. Vol. I, 299-301 (1932). (7) Clark, 

Streight, Trans. Roy. Soc. Can. (3) 23, III, 77-89 (1929). (8) Semichon, Flanzy, Compt. rend. 

195, 254 (1932). (9) Malone, Reid, J. Am. Chem. Soc. 51, 3426 (1929). (10) Adamson, 

Kenner,./. Chem. Soc. 1936, 287. 

( 11 ) Reichstein, Helv. Chim. AcUi 9, 802 (1926). (12) Sutter, Helv. Chim. Acta 21, 1267 

(1938). (13) Goggans, Copenhaver, J. Am. Chem. Soc. 61, 2909 (1939). (14) Dickinson, 

Crosson, Copenhaver, J. Am. Chem. Soc. 59, 1095 (1937). (15) Morgan, Hardy, Procter, 

Chemistry InduMry 51T, 7 (1932). (10) Bouveault, Blanc, Compt. rend. 138, 149 (1904). 

(17) Fichter, Leupin, Helv. Chim. Acta 21, 018 (1938). (18) Shriner, Cox, J. Am. Chem. Soc. 

63, 1604, 3180 (1931). (19) Iloeke, Rec. trav. chim. 64, 514 (1933). (20) Adamson, Kenner, 

J. Ctumi. Soc. 1934, 842. 

(21) Ref. 4, x>age 1686. (22) Dewey, Witt, Ind. Eng. Chem., Anal. Ed. 12,459 (1940). 

(23) Hovorka, Lankelma, Stanford, J. Am. Chem. Soc. 60, 823 (1938). 


1:6235 d,/-HEPTANOL-2 

(w-Amyl-methyl-carbinol; 
sec-heptyl alcohol) 

B.P. 158.7° (1) 


H 


CH3.(CH2)4—(!^-CH3 

(in 


C 7 H 16 O BeU. 1-416 


Dt" = 0.8167 (2) 7 ^ = 1.4210 (2) 

1>|® = 0.8134 (1) = 1.4190 (1) 


[For prepn. in 62-65% yield from n-amyl methyl ketone (1:6460) with NaOEt see (3).] 

C shaken with 2 moles cone. HCl -f 2 moles ZnCk in cold gives 60-64% yield (4) of 
2 -chloroheptane — C satd. with HBr gas at — 10 ° yields 2-broraoheptane (4) [cf. ( 6 )]. 

C on oxidn. with K 2 Cr 207 + H 2 SO 4 (cf. T. 1.72) gives 85-90% yield heptanone-2 
(1:6460) (5). 


® n-Amyl-methyl-carbinyl 3,5-dinitrobenzoate: m.p. 49.4° (7) [cf. T 1.82], 

® n-Amyl-methyl-carbinyl hydrogen phthalate: m.p. 57-58° ( 8 ); 57.5° (9). [M.p. either 
d- or Movm, 76.5° ( 8 ).] [Does not distinguish from d,i-octanol -2 (1:6245), q.v.] 

® n-Amyl-methyl-carbinyl iV-(a-naphthyl)carbamate: m.p. 54° (10) [cf. T 1.86]. 


1:6236 (1) Ellis, Reid, J. Am. Chem. Soc. 64, 1678-1679 (1932). (2) SherriU, /. Am. Chem. Soc. 
52, 1983-1984 (1930). (3) Whitmore, Otterbacher, Organic Syntheses 10, 60-61 (1930). 
(4) Ref. 2. pages 1986-1989. (5) Ref. 2, page 19b0. (6) Ref. 1, pages 1683-1686. (7) Malone, 

Reid, Am. Chem. Soc. 61, 3426 (1929). (8) Pickard, Kenyon, J. Chem. Soc. 90, 58, 63 
(1911). (9) Arcus, Kenyon, J, Chem. Soc. 19^, 699. (10) Adamson, Kenner, J. Chem. Soc. 

1934, 842. 
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1:6235-A ETHYLENE GLYCOL MONO-ISOBUTYL ETHER BeU. S.N. 30 

(jS-Hydroxycthyl isobiityl ether) CsHmOj 

(CH3)2.CH.CH2.0.CH2.CH2.0H 

B.P. 159.3?4fl <1) = 0.8900 <1) ng* = 1.41438 (!) 

For solvent characteristics see (2). 

1:6S35-A (1) Tallrnan, ./. Am. Chem. Soc. 56, 127 (1934). (2) Davidson, Ind. Eng. Chem. 18, 

669-675 (1926). 

1:6335-B ETHYLENE GLYCOL MONO-sec-BUTYL ETHER Beil. S.N. 30 

(sec-Butyl /9-hydroxyethyl ether) C 2 H 5 CeHuOo 

CH3.(i;.o.cn2.CH2.on 

I 

II 

B.P. 159.3?46 (1) = 0.8966 (1) ng* = 1.41606 (1> 

1:6235-B (1) Tallrnan, J. Am. Chem. Soc. 56, 127 (1934). 


1:6236 2,4.DIMETHYLPENTANOL-l CH 3 CH 3 CtHjgO BeU. S.N. 24 

CH3—(!: -CII2—c -CH2on 


B.P. 159.8° (1) of = 0.793 (2) ng® = 1.437 (2) 

Of = 0.831 (3) nU = 1.433 (3) 

® 2,4-Dimethylpentyl hydrogen 3-nitrophthalate: pi. from CeHe + pot. ether; m.p. 

154-155" (2) (4); 149" (3); Neut. Eq. 309 [cf. T 1.83]. 

® 2,4-Dimethylpentyl iV-(^-xenyl)carbamate: iidls. from pot.; m.p. 74-75° (3). 

1:6236 (1) Shonle, Waldo, Keltch, Coles, J. Am. Chem. Soc. 58, 586 (1936). (2) Chu, Marvel, 

J. Am. Chem. Soc. 53, 4449 (1931). (3) Morgan, Hardv, Procter, Chemistry & Industry, 

51T, 7 (1932),. (4) Graves, Ind. Eng. Chem. 23, 1382 (1931). 


1:6237 2-METHYLHEXANOL-l H 

I 

CHs 


CjHieO BeU. 1-415 


B.P. 164-165° ( 1 ) = 0.8370 nf = 1.4350 

® 2 -Methylhe 3 cyl hydrogen 3-nitrophthalate: pearly pi. from pet., m.p. 131-132"; 
Neut. Eq. 309 (1) [cf. T 1.83]. 

® 2-MethylhexylN-(^-xenyl)carbamate: ndls, from pet.; m.p. 88-88.5° (1). 


1:6237 (1) Morgan, Hardy, Procter, Chemistry & Industry 51Tt 7 (1932). 


1:6238 3-METHYLHEXANOL-6 H CtHibO BeU. S.N. 24 


(4-Methylhexanol-l) 


B.P. 165" 
173" (2) 


CH3.CHjr-C—CH2.CH2.CH2.OH 

(!;h 3 

= 0.8339 (2) = 1.4319 (2> 


® 4-Meihylhexyl hydrogen 3 -nitrophthalate: m.p. 144"; Neut. Eq. 309 (1) [cf. T 1.83]. 
® 4-MethyihexylN-(a-naphthyl)carbamate: m.p. 50" (2). 
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1:6238 (1) Graves, Ind. Eng. Chem. 23, 1382 (1931). {2) Dcwacl, Weckering, Bull. aoc. chim, 

BeLg. 33, 503-504 (1924). 


1:6339 2-ETHyLPENTANOL-l 

03-Ethylamyl alcohol) 


B.P. 164-166° (1) 


H CyHieO 


CH 8 .CH 2 .CH 2 — 




CH 2 .OH 


CH2 

CH 3 


Beil. S.N. 34 


(g |S-Ethylamyl hydrogen 3-nitrophthalate: pi. from CaHe -f m p- 127-128° (1); 
Neut. p:q. 309 [cf. T 1.83]. 

(g) /^-Ethylamyl ^-(A"Xenyljcarbamate: ndls. from fiet.; m.f). 77-77.5° (1). 


1:6239 (1) Morgan, Hardy, Procter, Chemialry & Industry 51 T, 7 (1032). 


1:6339-A 2,6-DIMETHYLHEPTANOL-4 H (^sHooO 

(Diisobutylcarbiriol) I 

CH 3 .CH.CH 2 .C.CII 2 .CH.CII 3 


B.P. 171.4-173.4° (1) 


CH 3 Oil CII 3 
j[)i 8 = 0.8139 (2) 


_20 


Beil. 1-435 


1.4343 (2) 


Oil with camphoraceous odor. 

C (in oxidn. with K 2 Cr 207 H 2 SO 4 (cf. T 1.72) yields diisoimtyl ketone (1:6472) (3). 


(g) Diisobutylcarbinyl iV-phenylcarbamate: ndls. from Igr. -f- ale.; m.p. 61-62° (3). 

(g) Diisobutylcarbinyl A^-(^-xenyl)carbamate: m.p. 118° (4). 

1:6239-A (l) Willcox, Brunei, J. Am. Chem. Soc. 38, 1838 (1916). (2) Tuot, Compt. rend. 262, 

1340 (1936). (3) Fnwlon, Ann. chim. (8) 10, 572-574 (1910). (4) Morgan, Hardy, Chemistry 

dc Industry 62, 519 (1933). 


1:6340 HEPTANOL-1 CH3.(CH2).5.CH20H CyHieO Beil. 1-414 

(rt-Hepiyl alcohol) 

B.P. 176.8° (1) (2) M.P. -33.8° (1) == 0.83343 (1) nf? = 1.4345 (5) 

176.3° (3) <4) Df - 0.81915 (3) = 1.4333 (3) 

[P\)r prepn. in 75-81% yield from n-hcptaldehydc (1:0183) by reduction with Fa filings + 
acetic ac. see (6).] [For pruification via prepn., recrystn. and hydrolysis of 7i-heptyl 
p-hydroxybenzoate, m.p. 48.9-49.4° see (2).] 

C is sol. in aq. at 25° to extent of 0.180 wt. % (7). 

C shaken with 2 moles cone. HCl -f 2 moles ZnCl 2 in cojd yields abt. 60% (8) (9) ri-heptyl 
chloride, b.p. 159°, Dfg = 0.8741, nf? = 1.42844 (9) — C htd. at 80° with cone. HBr (2) 
<10) or said, with HBr gas at -10° (8) yields w-heptyl bromide, b.p. 179.5° (2); = 

1.13484, * 1-4480 (10). 

C on oxidn. with K2Cr207 + H2SO4 (cf. T 1.72) yields w-heptylic ac. (1:1140) (11). 

C htd. with 7% NaHS 04 at 100° yields 80% di-rt-heptyl ether, b.p. 260-262° and but 
little olefin; at 175°, however, only heptene-1 (1:8324), b.p. 96°, is formed. 

® n-Heptyl 3,6-dimtrobenzoate: m.p. 46° (13); 46.9° (14); 47-48.5° (15) [cf. T 1.82]. 

® n-Heptyl hydrogen phthalate: m.p. 16.5-17,5°; Neut. Eq. 264 (16). 

® n-Heptyl hydrogen 3-nitrophthalate: m.p. 126.9-127.2°; Neut. Eq. 308.2 (17) [cf. 

T1.83]. 
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® n-Heptyl N-phenylcarbamate: m.p. 60® (18); 65® (23). [For optical data see (23).] 
® n-Heptyl iV-(^nitrophenyl)carbamate: m.p. 102° (19); 105° (20). 

® n-Heptyl A^-(a<-naphthyl)carbamate: m.p. 62° (21); 59.5° (22) [cf. T 1.86]. 

1:6240 (1) Bilterys, Gisseloiro, Bull. soc. chim. Belg. 44, 570 (1935). (2) Olivior, Rec. irav. chim. 

56, 256 (1937). (3) Ellis, Reid, J. Am, Chem. Soc, 54, 1678-1679 (1932). (4) Deffct, BuU. 

soc. chim, Belg. 40, 390 (1931). (5) Sherrill, J. Am. Chem. Soc. 52, 1983-1984 (1930). 

(6) Clarke, Drcgcr, Organic Synthems, Coll. Vol. I, 298^ 299 (1932). (7) Butler, Thomson, 

Maclennan, J. Chem. Soc. 1933, (>80. (8) Ref. 5, pages 1985-1989. (9) Clark, Streight, 

Trans. Roy. Soc. Can. (3) 23, III, 81-85 (1929). (10) Ref. 3, pages 1683-1686. 

(11) Semiohon, Flanzy, Compt. rend. 195, 254 (1932). (12) Senderens, Aboulenc, Compt. 

rend. 190, 151 (1930). (13) Adamson, Kenner, J. Chem. Soc. 1935, 287. (14) Malone, Reid, 

J. Am. Chem. Soc. 51, 3426 (1929). (15) Rcichstcin, Helv. Chim. Acta 9, 802 (1926). 

(16) Goggans, Copenhaver, J. Am. Chem,. Soc. 01, 2909 (1939). (17) Dickinson, Crossori, 

Copenhaver, J. Am. Chem. Soc. 59, 1095 (1937). (18) Levene, Tavlor, ,/. Biol. Chem. 35, 283 

(1918). (19) Shriller, Cox, J. Am. Chem. Soc. 53, 1604, 3186 (1931). (20) Hoeke, Rec. trav. 

chim. 54, 514 (1935). 

(21) Neuberg, Kansky, Biochem. Z. 20, 449 (1909). (22) Adamson, Kenner, J. Chem. Soc. 

1934, 842. (23) Dewey, Witt, Ind. Eng. Chem., Anal. Ed. 12, 459 (1940). 


1:6245 d,/-OCTANOL-2 H CsHisO Beil. 1-419 

(yi-Hexyl-methyl-carbinoI; I 

sec-caprylalcoLl) CI1,,.(CH,),.C.CH,, 

OH 

B. P. 179.0“ (1) = 0.8205 (2) = 1.4265 (2) 

Df = 0.81678 (1) nj,® = 1.4244 (1) 

[For prepn. of C from castor oil see (3) ( 2 ).] 

C, htd. 2 hrs. with 5 pts. HBr {D = T48) (4), or htd. with more cone. HBr (5), or treated 
with PBr 3 ( 6 ) yields 2-bromooctane — C satd. with dry HI at 0 ° and stood 15 hrs., gives 
65% yield (7) 2-iodooctane. [For identification of these halides see ( 6 ).] 

C on oxidn. with K 2 Cr 207 + H 2 SO 4 under specified conditions gives 97% yield ( 8 ) or 
85% yield (2) of octanonc-2 (1:5490). 

C on htg. with H3PO4 {D = 1.7) at 225-235° yields a mixture of octene -2 (b.p. 125°) 
and octene-1 (b.p. 120°) in ratio of abt. 4:1 (9). Approximately the same result is also 
obtd. by htg. C with 4 pts. ZnCk at 160° ( 10 ) or htg. C with 1/10 pt. cone. H2SO4 until 
temp, reaches 140° ( 10 ) — C htd. at 140-145° with 10 % NaH 804 gives octene -2 + 37 % 
di-«ec-octyl ether, b.p. 262° ( 11 ). 

® n-Hexyl-methyl-carbinyl ^-nitrobenzoate: m.p. 28° [T 1.82]. 

® n-Hexyl-methyl-carbinyl 3,5-dmitrobenzoate: m.p. 32° (12) [cf. T 1.82]. 

® n-Hexyl-methyl-carbinyl hydrogen phthalate: d,f-form, m.p. 55° (13) (14). [Use for 
resolution of C via brucine salt (14); either d- or /-form, m.p. 75° (13). [This deriv. 
does not distinguish C from hcptanol -2 (1:6235), q.v.] 

® n-Hexyl-methyl-carbinyl Af-phenylcarbamate : oil (15). [Not recommended as 
deriv.] 

® n-Hexyl-methyl-carbinyl i^-(^nitrophenyl)carbamate: oil (16). [Not recommended 
as deriv.] 

® n-Hexyl-methyl-carbinyl iV-(a-naphthyl)carbamate: m.p. 63-64° (17); 62.5° (18) 
[cf.Tl. 86 ]. 

1:0945 (1) EUifl, Reid, /. Am. Chem. Soc. 54, 1678-1679 (1932). (2) Kao, Yen, J. Chinese 
Chem. Soc. 9, 27-29 (1934). (3) Adams, Marvel, Organic Syntheses, CoU. Vol. I, 358-362 

(1932). (4) Norris, Watt, Thomas, J. Am. Chem. Soc. 38, 1076 (1916). (5) Ref. 1, 
pages 1683, 1686. (6) Schwartz, Johnson, J. Am. Chem, Soc. 53, 1066-1068 (1931). 
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(7) Hughes, J. Cliem. Snr. 1936, 1528. (8) Verhulst, Oloricux, BuU. soc. chim. 41, 601 (1932). 

(9) Whitmore, Horiidori, ./. Am. Cham. Soc. 66, .3428-3430 (1933). (10) Kao, Chang, Science 

Hepis. Natl. Tsing Hua Univ., Scr. A-4, .‘^5-37 (1937). 

(11) Scnd(*rcri8, Aboulc*n<% CompL rttud. 190, 150-152 (1930). (12) Reichstein, Helv. Chim. 

Acta 9, 802 (1926). (13) Pickard, Konyoii, Cheni. Sue. 99, 58, 63 (1911). (14) Kenyon, 

Organic Syntheses, Coll. Vol. I, 410 4J2 (1932). (15) Bloch, Bull. soc. chim. (3) 31, 51 (1904). 

(16) Shriller, Cox, J. Am, Chem. Soc. 53, 1602 (1931). (17) Bicke.l, French, J. Am. Chem. Soc, 

48, 749 (1926). (18) Adamson, K(aiii(*r, J. Chem. Soc. 1934, 842. 


1:6247 4-METHYLHEPTANOL-l H CsIlisO BeU. S.N. 24 

CH 3 .CH 2 .CH 2 —C--CH 2 .CH 2 .CH 2 OH 
CH 3 

B.P. 182.7^* (1) [cf. (2)] 

© 4-Methylheptyl hydrogen 3-nitrophthalate: m.p. 133° (1); Neut. Eq. 323 [cf. T 1.83]. 

1:6247 (1) Graves, Ind. Eng. Chem. 23, 1382 (1931). (2) Shonle, Waldo, Keltch. Coles, J. Am. 

Chem. Soc. 58, 586 (1936). 

1:6248 2-ETHYLHEXANOL-l H CgHisO Beil. S.N. 24 

I 

Cn 3 .CH 2 .CH 2 .CH 2 —C—CH 2 .OH 

CH 2 

CH 3 

B.P, 184.6° (1) i)^° = 0.8.338 ng* = 1.4338 

Dj® = 0.8435 (2) ni>® = 1.4390 (2) 

C on oxidn. with KMnOi (3) or CrOs (4) yields 2-ethylhexanoic ac. (1:1143), b.p. 228°. 

® 2-Ethyl-n-hexyl hydrogen 3-nitrophthalate: pi. from pet., m.p. 107-108° (5) (4); 
Neut. Eq. 323 [cf, T 1.83]. 

® 2-Ethyl-n-hexyl N-phenylcarbamate: m.p. 33-34° (4). 

® 2-Ethyl-n-hexyl N-(a-naphthyl)carbamate: m.p. 60-61° (3) [cf. T 1.86]. 

® 2-Ethyl-n-hexyl ./V-(^xenyljcarbamate: ndls. from pet.; m.p. 80° (5); 79-79.5° (6). 

1:6248 (1) Shonle, Waldo, Keltch, Coles, J. Am. Chem. Soc. 58, 586 (1936). (2) Mastagli, 

Compt. rend. 264, 1168 (1937). (3) Magnaiii, McElvain, J. Am. Chem. Soc. 66 , 819 (1938). 

(4) Weizniann, Bergmann, Haskelberg, Chemistry & Industry 56, 587-591 (1937). (5) Mor¬ 
gan, Hardy, Procter, Chemistry & Industry 51T, 7 (1932). (6) Morgan, Hardy, Chemistry & 

Industry 52, 518-519 (1933). 

1:6250 NONANOL-6 H C 9 H 20 O BeU. 1-424 

(Di-n-butyl- I 

carbinol) CH 3 .CH 2 .CH 2 .CH 2 -C-CH 2 .CH 2 .CH 2 .CH 3 

<!)h 

B.P. 194?4s D*® = 0.833 n|>® = 1.4389 <1) 

[For prepn. in 83-85% yield from n-butyl MgBr + ethyl formate see (2).] 

C htd. with § its wt. of cryst. oxalic ac. yields nonene-4, b.p. 147.5-148.1° (3). 

C on oxidn. with K 2 Cr 207 + H 2 SO 4 (cf. T 1.72) yields nonanone-5 (1:5493). 

® Di-n-butylcarbinylhydrogenphthalate: m.p. 45° (4); Neut. Eq. 292. 

® Di-n-butylcarbinylallophanate: m.p. 158° (1). 

1:6260 (1) Vavon, IvanofF, Compt. rend. 177, 454 (1923). (2) Coleman, Craig, Organic Syntheses 

15, 11-13 (1935). ( 3 ) Mulliken, Wakeman, Gerry, J. Am. Chem. Soc. 57, 1607, Note 31 
(1935). (4) Vavon, Zaremba, Bull. soc. chim. (4) 49,1859-1860 (1931). 
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1:6855 OCTANOL-1 CH3.(CH2)6.CH20H CsHigO Befl. 1-418 

(n-Octyl alcohol) 

B. P. 194.7“ (1) M.P. -16.7° Cf = 0.8849 (2) 

195.3tc 4 <2) = 0.88137 (1) nff = 1.4374 (1) 

[For purifn. via formn., recrystn. and hydrolysis of n-ootyl j^hydroxybenzoato, m.p. 
51.0-51.6°, see ( 2 ).] [For prepn. in 71% yield from w-hexyl Mg bromide -f ethylene oxide 
see (3).] 

Soly. of C in aq. at 25° is 0.0586 wt. % (4). 

C, htd. with eono. HCl -f ZnCla (5), or PCI 3 -h ZnCb (CO^r yield) (5), or PCI 5 -f ZnCl 2 
(69% yield) (5), or SOCI 2 (70% yield) (5), gives r^-octyl chloride, b.p. 179-180°, /^o = 
0.8745, nn = 1.43424 (5) — C htd. at 80° with cone. HHr ( 6 ) ( 2 ) yields r^-octyl bromide, 
b.p. 202.2° at 754.6 mm., Df = 1.1129 ( 2 ), r/f? = 1.4503 ( 6 ). 

C with H.3PO4 at 225° yields a mixt. of approx. 2 pts. octeno-l (1 :8375) (b.p. 120°) and 
1 pt. octene-2 (1:8380) (b.p. 125”) (7) ( 8 ). [Cf. octaiiol -2 (1:6245).] 

(g) n-Octyl ^-nitrobenzoate : m.p. 12° [cf. T 1.82|. 

(g n-Octyl 3,6-dinitrobenzoate : m.p. 61-b2° (9); 60.8° (10) [cf. T 1.82). 

(g n-Octyl hydrogen phthalate: m.p. 21.5-22.5°; Neut. Eq. 278 ( 11 ). [The m.p. of the 
p-nitrobenzyl ester (T 1.39) of this acid phthalate is 41.0° (12).] 

(g n-Octyl hydrogen 3-nitrophthalate : m.p. 127.8-128.2° cor.; Neut. Eq. 323.2 (13) 
[cf.Tl.83]. 

(g n-Octyl iV-phenylcarbamate : m.p. 74-74.5° (14) (18); 73° (15). [P'or optical data 
see (18).] 

(g n-Octyl JV-(j^nitrophenyl)carbamate: m.p. 111° (16). 

(g n-Octyl AT- (a-naphthyl)carbamate; m.p. 66 ” (17). 

1:6255 (1) Ellia, Reid, J. Am. Chew. Soc. 54, 1678-1679 (19.32). (2) Olivier, Rer. irav. chim. 56, 

256 (1937). (3) Vaughn, Spahr, Nieuwland, J. Arn. Chern. Soc. 55, 4208 (193.3). (4) Butler, 

'I'homson, Maciormaii, ./. Chem. Soc. 1933, 680. (5) Clark, Rtreight, Trnn». Roy. Soc. Cafi. (3) 

23, III, 77-89 (1929). (6) Rof. 1, pages 1680-1686. (7) Whitmore, Herndon, J. Am. ('hem. 

Soc. 55, 3428-3430 (1933). (8) Waterman, To Nuyl, Rec. trar. chim. 51, 534-535 (lt)32). 

(9) Reichstein, Hdv. Chim. Acta 9, 802 (1926). (10) Malone, Reid, J. Am. Chem. Soc. 51, 

3426 (1929). 

(11) Goggans, Copenhaver, J. Am. Chem. Soc. 61, 2909 (1939). (12) Reid, J. Am. C/uvm. 

Soc. 39, 1251 (1917). (13) Dickinson, Crosson, Copemhaver, J. Am. Chem. Soc. 59, 1095 

(1937). (14) Reichstein, Amman, Trivelli, Heh. Chim. Acta 15, 267 (1932). (15) Nelson, 

Mottern, Irid. Eng. Chem. 26, 635 (1934). (16) van Hoogstraten, Rec. trav. chim. 51, 426 

(1932). (17) Adamson, Kenner, J. Cftetu. Soc. 1934, 842. (18) Dewey, Witt, hid. Eng. 

Chem., Anal. Ed. 12, 459 (1940). 

1:6859 d,l-NONANOL-2 H C9H20O Beil. 1-483 

CH 3 -C-CIl 2 (CH 2 ) 5 .CH, 

OH 

B.P. 198.2° (1) 2 ^^ = 0.81910 (1) nf? = 1.4290 (1) 

[For prepn. in 65% yield from n-heptyl MgBr -f- acetaldehyde see (2).] 

(g Methyl-n-heptyl-carbinyl 3,6-dinitrobenzoate: m.p. 42.8° cor. (3) [cf. T 1.82]. 

(g Methyl-n-heptyl-carbinyl hydrogen phthalate: from C htd. with 1 mole phthalic 
anhyd. for 10 hrs. at 115°; m.p. 42-44° (4) [m.p. active form, 58-59°]. 

(g Methyl-n-heptylcarbinyl Af-(a-naphthyl)carbamate: cryst. from It. pet., m.p. 55.5° 
(5) [cf. T 1.86J. 

1:6259 (1) Ellis, Reid, J. Am. Chem. Soc. 54, 1678-1679 (1932). (2) Ref. 1, page 1686. 
(3) Malone, Reid, J* Am. Chem. Soc. 51, 3426 (1929). (4) Pickard, Kenyon, J. Chem. Soc, 

58, 63 (1911). (6) Adamson, Kenner, J. Chem. Soc, 19^, 842. 
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1:6360-1:6365 


1:6360 


/-LINALOOL 

(/-Linalyl 

alcohol) 


OH 

CHa—C=CH.CH2.CH2.i.CH=CH2 
(!;h 3 ('ju., 


CioHisO 


BeU. 1-460 


B.P. 199° = 0.8633 ng* = 1.46338 

C has apjrceahlc porfumc odor — C is laovorotntory: [aln = —3° to —17''. [The 
dextrorotary isomer is coriandrol [Beil. 1-461],1 

C on oxidn. at 80-00° witli K 2 ('r >>07 -f dil. II 2 SO 4 ( 1 ) yields eitral (1:0230); C, on 
oxidii. with KMn 04 , followed by Cr(h + H 2 S ()4 (ef. T 1.72), gives good yield ( 2 ) of acetone 
(1:5400) and levulinic ao. (1:0405). 

C on warming with Na yields sodium Z-linalylate (3) [use in reaetn. with phthalic anhy¬ 
dride (3)] — C adds 2 Hro. 

[For purifn. via formn. and hydrolysis of sodium linalyl f)hihalate see (4) (3).] 


® /-Linalyl />-nitrobenzoate: rn.p. 70° [T 1.82|. 

® /-Linalyl JV-phenylcarbamate: m.p. 65 ( 16 ° (5) ((>>. 

® /-Linalyl A/-(a-naphthyl)carbamate: m.p. 53° (ef. T l.S 6 |. 


1:6260 (1) Bertram, \Vall»aum, J. prakt. Chem. (2) 45, 500 (1S02). (2) Tiomann, Semmler, Ber, 

28, 2130 (1H05). (3) Tiomann, Ber. 31, S3S S40 (180S). (4) Charabot, Ann. chim. (7) 21. 

232-233 (1900). (5) \Vn.ll)aum. Iliithig, prakt. Chcm. (2) 67, 323-325 (1903). (6) Ruzicka, 

Fornasir, Uelv. Chim. Acta 2, 1<S7-]S<S (1919). 


1:6263 


c/,/-DECANOL-2 

(Methyl-n-octyl- 

carbinol) 


H 

I 

CII 3 -C—CH2.(Cfl2).vCH3 


on 


O 10 H 22 O 


Beil. Ii-(213) 


B.P. 210-211° {!) Df - 0.8250 (1) nfP = 1.4344 (1) 

(for ri-isomer) (for d-isomer) 

® Methyl-n-octyl-carbinyl hydrogen phthalate: from C -f phthalic anhyd. htd. 10 hrs. 

at 115°; m.p. 48-49° (1) [m.p. d-deriv. 38-39° (1)]. 

® Methyl-n-octyl-carbinyl /V-(a-naphthyl)carbamate: cryst. from It. pet.; m.p. 69° 
( 2 ) [cf. T 1 . 86 ]. 


1:6263 (1) Pickard, Kenyon, J. Chem. Soc. 99, 55, 58, G3 (1911). (2) Adamson, Kenner, /. 

Chcm. Soc. 1934, 842. 


1:6265 NONANOL-1 CIl 3 .(CH 2 ) 7 .CH 2 (>II C 9 H 20 O Beil. 1-423 

(n-Nonyl alcohol) 

B. P. 213.5° (1) (2) Z^® = 0.8271 (2) nf? = 1.43105 <3) 

= 0.82303 (1) nf? = 1.4320 (1) 

[For purifn. of C via formn., recrystn. and hydrolysis of n-nonyl 7 >-hydroxybenzoate, 
m.p. 40.5-41.3° see (2).] [For prepn. in 55% yield from n-heptyl Mg bromide ethylene 
oxide see (13).] 

C, htd. with cone. HCl + ZnCl, (4), or PCI 3 + ZnCl, (.53% yield) (4>, or C in 

CoHs -I- PCU -h ZnCl, (58% yield) <4), or C in CeH* + SOCI 2 (62%yleld_) (4), gives n-nonyl 

chloride, b.p. 98-100° at 23 mm., Z^o — 0.8679, nf? = 1.43962 (4) — C htd. at 80° with 
cone. HBr (5) ( 2 ) yields re-nonyl bromide, b.p. 223.1-223.7° at 770.6 mm., = 1.0899 
(2),nf,* = 1.4523(5). 

C on oxidn. yields pelargonic ac. (1; 0560). 
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® n-Nonyl 3,5-dinitrobenzoate: m,p. 52.2° ( 6 ) [cf. T 1.82]. 

® n-Nonyl hydrogen phthalate: m.p. 42.4-42.6°; Neut. Eq. 292 (7). 

® n-Nonyl hydrogen 3-nitrophthalate: m.p. 124.8-125.2°; Neut. Eq. 337 ( 8 ) [cf. 
T 1.83]. 

® n-Nonyl AT-phenylcarbamate: m.p. 69° (3); 62-64° (9); 59° (10); 60° (14). [For 
optical data see (14).] 

® n-NonyliV-(p-nitrophenyl)carbamate: m.p. 104° ( 11 ). 

® n-Nonyl ./V-(a-naphthyl)carbamate: m.p. 65.5° (12) [cf. T 1 . 86 ]. 

1:6365 (1) Ellis, Reid, J. Am. Chem. Soc. 64, 1678-1679 (1932). (2) Olivier, Rec. trav. chim. 56, 

256 (1937). (3) B^hal, Bull. soc. chim. (4) 25, 480-481 (1919). (4) Clark, Streight, Trans. 

Roy. Soc. Can. (3) 23, 77-89 (1929). (5) Ref. 1, pages 1683, 1686. (6) Malone, Reid, J. Am. 

Chem. Soc. 61, 3426 (1929). (7) Goggaris, Copenhaver, J. Am. Chem. Soc. 61, 2909 (1939). 

(8) Dickinson, Crosson, Copenhaver, J. Am. Chem. Soc. 59, 1095 (1937). (9) Stephan, 

J. prakt. Chem. (2) 62, 532 (1900). (10) Bouveault, Blanc, Bull. soc. chim. (3), 31, 674 (1904). 

(11) Hopponbrouwers, Rec. trav. chim. 61, 951 (1932). (12) Adamson, Kenner, J. Chem. 

Soc. 1934, 842. (13) Vaughn, Spahr, Nieuwland, ./. Am. Chem. Soc. 55, 4208 (1933). 

(14) Dewey, Witt, Ind. Eng. Chem., Anal. Ed. 12, 459 (1940). 


1:6368 £f,/-UNDECANOL-2 

(Methyl-w^nony 1-carbinol) 


B.P. 338-339° 


H 

ch3.(CH2)8.(1:.ch., 

OH 

/)** = 0.8363 


CiiH 240 Bea. 1-427 


[For prepn. of C from reduction of methyl n-nonyl ketone (1:5531) with Na -i- EtOH 
(70-80% yield) see ( 1 ) ( 2 ); with Na + moist ether (63% yield) see (3).] 

C on oxidn, with CrO ,3 + H 2 SO 4 (T 1.72) yield.s methyl rwionyl ketone (1:5531) (4). 

C on boiling 8 hrs. with 5 pts. 60% H 2 SO 4 yields 70-80%; of a mixture of undecylenes, viz., 
96% undecene-2 (b.p. 192-193°) and 4% undecene-1 (b.p. 192-195°) together wnth a little 
of di-sec-undecanol ether, C 22 H 46 O ( 2 ), 


® Methyl-n-nonyl-carbinyl hydrogen phthalate: from C on htg. with phthalic anhydride 
for 10 hrs. at 115°; m.p. 49-50° ( 1 ), Neut. Eq. 320. [Use in resolution of C; m.p. 
active form, 31-32° (1).] 


1:6268 (1) Pickard, Kenyon, J. Chem. Soc. 99, 58, 63 (1911). (2) Thoms, Mannich, Ber. 36, 

2547-2548 (1903). (3) Houben, Boedler, Fischer, Ber. 1782 (1936). (4) Weissgerber, 
Ber. 61, 2115 (1928). 


1:6370 


GERANIOL 


CH2==C.CH2.CH2.CH2.C=CH.CH20H 
CHs (!:h3 


B.P. 230'’ 


2^® = 0.8894 


CioHiiO Bea. 1-457 

= 1.4766 


Odor like geranium and rose — Opt. inactive — Insol. aq., misc. ale., ether. 

C on oxidn. with K 2 Cr 207 -f H 2 SO 4 (1) yields mainly citral a (1:0230); on oxidn. with 
KMn 04 , followed by CrOs + H 2 SO 4 (2), give^ good yield of acetone (1:5400) and levulinic 
ac. (1:0405) — C oxidized by long boiling with A1 ter-butylate in a mixt. of acetone and 
benzene gives 70% yield pure pseudoionone [Beil. VIIi-(109)] whose 2,4-dinitrophenyl- 
hydrazone has m.p. 141° (3). 



455 LIQUID ALCOHOLS, Df LESS THAN 0.90 1:6270-1:6:^75 

C, in CHCI3 soln., ndds 2 Br-i yicddinp j^eraniol tetnibromide, ni.p. 70-71° {4) but this 
prod, is dif. to crystallize (5) |dif. from nerol [Beil. 1-459] which yields nerol tetrabromide, 
ni.p. 118-119°, and easy to cryst. [Beil. Ii-(2:{7)] (5)]. 

hor purifn. of C via cpd, with (•aC'b see (b), |Comml. C sometimes conts. eugenol 
(1:1775) and bieugcnol [Beil. Vl-1178] (13).] 

® Geranyl />-nitrobenzoate: m.p. 35° [T 1.82]. 

® Geranyl 3,6-dinitrobenzoate: m.p. 62-63° (7) [cf. T 1.82]. 

® Geranyl hydrogen phthalate: from C htd. at 100° with phthalic anhydride (8) or 
better boiled in CeHo soln. with phthalic anhydride (9); Ibis, from Igr., m.p. 47°. 
[4'he silver salt of this geranyl acid phthalate htus m.p. 133° (8); 135-137° (10).] 

® Geranyl hydrogen 3-nitrophthalate: m.p. 117° [T 1.83]. 

® Geranyl N-(«-naphthyl)carbamate: m.p. 47-48° [cf. T 1.86]. 

® Geranyl N,AT-diphenylcarbamate : from C-f A,A-diphenylcarbamyl chloride (cf. 
J 1.43) 4" pyridine htd. 4 hrs. at 100° (4) (11); easily crystd. from pet. ether in ndls., 
m.p. 82° (11) (10) [dif. and sepn. (12) from nerol whose corresp. deriv. melts 52° and is 
difficult to (Tyst. (5)]. 

1:6270 (1) Scmmlor, Her. 23, 2966 (1890). (2) Bluman, Zeitschd, Ber. 44, 2590-2593 (1911). 
(3) liatty, Burawoy, Harper, Heilbron, Jones. J. Chem. Soc, 1938, 178. (4) von Soden, Treff, 

Ber. 39, 913 (lOOO). (o) B(‘f. 2, page 2592, NotC5 1. (6) BtTtram, Gildenieister, J. prakt. 

Cham. (2) 53, 233 (1890); 56, 507 (1897). (7) Reichstein, Helv. Chirn. Acta 9, 802 (1926). 

(8) Erdmann, lluth, prakt. Chem. (2) 56, 15-21 (1897). (9) Plateau, Labb6, Bull, soc. 

chim. (3) 19, 634 (1898). (10) Nelson, Mottern, Ind. Eng. Chem. 26, 636 (1934). 

(11) Ref. 8, page 8. (12) R(‘f. 4, pages 907-909. (13) Jones, Haller, J, Am, Chem. Soc, 

62, 2558-2559 (1940). 


1:62 75 DECANOL-1 CH 3 . (CHs) sCHgOH C 10 H 22 O BeU. 1-425 

(n-Decyl alcohol) 

B.P. 231° (1) M.P. +5.99° (2) = 0.8292 (1) nf? = 1.43682 (1) 

+6.4° (3) 

yiscous oil — [For prepn. in 52% yield from n-octyl MgBr + ethylene oxide see (13).] 

C shaken with KMn04 + dil. H2S04^ yields n-capric ac. (1:0585) (4); C htd. with 
calcd. amt. CrOa at 100° yields mainly rAiccyl a-caprate (5). 

® n-Decyl ^-nitrobenzoate : cryst. from ale., in.}). 30.2° (6) [cf. T 1.82]. 

® n-Decyl 3|5-dinitrobenzoate: m.p. 56.7° (7) [cf. T 1.82]. 

® n-Decyl hydrogen phthalate: m.p. 37.9° cor.; Neut. Eq. 306 (12). 

® n-Decyl hydrogen 3-nitrophthalate: m.p. 123.2°; Neut. Eq. 351.7 (10) [cf. T 1.83]. 

® n-Decyl N-phenylcarbamate : ndls. from CWe, then ale., m.p. 59.6° (6) (8), 61° (14). 
® n-Decyl N-(^-nitrophenyl)ckrbamate: m.p. 117° (9). 

® n-Decyl N-(a-naphthyl)carbamate; cryst. from CeHe, then ale.; m.p. 71,4° (7)* 
73° (11) [cf. T 1.86], ' 

1:6275 (1) Kao, Ma, Science Repts. Natl. Tsing Hua Univ., Ser. A-1, 182 (1932). (2) Meyer, 

Reid, J. Am. Chem. Soc. 55, 1577 (1933). (3) Verkade, Coops, Rec. trav. chim.. 46, 908 (1927)* 

(4) Schultz, Ber. 42, 3611 (1909). (5) Bouveault, Bull. soc. chim. (3) 31, 13H (1904). 

(6) Komppa, Talvitie, J, prakt. Chem. (2) 135, 201-202 (1932). (7) Reichstein, Helv. Chim. 

Acta 9, 802 (1926). (8) Hoeke, Rec. trav. chim. 54, 513 (1935). (9) van Hoogstraten, Rec. 

trav. chim. 51, 426 (1932). (10) Dickinson, Crossoii, Copenhaver, J. Am. Chem. Soc 59 

1095 (1937). * ' 

( 11 ) Adamson, Kenner, J. Chem. Soc. 1934, 842. (12) Goggans, Copenhaver, J. Chem. Soc. 

61, 2909 (1939). (13) Vaughn, Spahr, Niouwland, Am. Chem. Soc. 55, 4208 (1933). 
(14) Dewey, Witt, Ind. Eng. Chem., Anal. Ed. 12, 459 (1940). 
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1:6300 OLEYL ALCOHOL CnEuO Beil. 1-453 

(cis-Octadecenyl alcohol; CH 3 .(CH 2 ) 7 .CH=CH. (0H2)7.CH20H 
cis-octadecen-9-ol-l) 

B.P. 333-335" {!) Df = 0.8489 (1) n?? = 1.4607 {1> 

M.P. 0" 

[For prepn. by reductn. of w-butyl olcate with Na + w-BiiOH see (2).] C adds Br 2 or I 2 
but not quant. (I 2 number always low) — With nitrous gases is very incompletely isomerized 
to elaidyl alcohol (1:5925). 

C on reductn. in AcOH with H 2 + Pt yields stcaryl ale. ( 1 :5953), m.p. 58.5° ( 3 ). C in 
AcOH treated with O 3 gives 75% yield w-hydroxy-ri-nonylaldehyde, powd. from xylene, 
m.p. 58" (4). 

C in AcOH treated with perhydrol at 95" for 2 hrs. gave 9,l()-dihydroxystearyl alcohol, 
Ifts. from AcOEt, m.p. 82° [dif. from isomeric elaidyl alcohol (1:5925)] (5). 

C in dry pyridine stood 3 days with phthalic anhydride yields oleyl hydrogen phthalatc 
as an oil; aq. NaOH soln. of prod. oxid. with KMn 04 at 0° and subseq. hydrolyzed, yields 
9,10-dihydroxystearyl alcohol, form of m.p. 81-82" {5>. [Dif. from elaidyl ale.] 

(g Oleyl N-phenylcarbamate : oil whose purification is impossible (6) (7). 

® Oleyl N-(^-nitrophenyl)carbamate: m.p. 85-91" (8). 

® Oleyl N-(/3-napbtbyl)carbamate: cryst. from ale., m.p. 44-45" (6). 

® Oleyl allopbanate: separable by repeated crystn. from CHCI 3 into two isomers, m.p. 
135" and 129" (6). 

1:6300 (1) Toyama, Chem. Umschan Fetie, ()lr, Wachsf, Harzp, 31,13-16 (1924). (2) Reid, et al., 
Organic Syntheses 15, 51 54 (1935). (3) Sigmund, Haas, Monatsh. 50, 363 (1928). (4) Hel- 
ferich, Schafer, Ber, 57, 1913 (1924). (5) C^dlin, Hildit(th, ./. Chem. Soc. 1933, 247-248. 
(6) Andr6, Francois, Compt. read. 185, 281 (1927). (7) B()uv(‘ault, Blanc, Bidl. soc. chim. (3) 

81,1210 (1904). (8) van Hoogstraten, Hue, trav, chim* 51, 426 (1932). 



ORDER I: SUBORDER I: GENUS 8. ALCOHOLS 
Division B; Liquid Alcohols 
Section 2. Specific gravity greater than 0.90 at 2074“ 


1:6400 1,4-DIOXANE 

(Diethylene dioxide) 


CH 2 CH 2 


/ 

O 

"^CH2.CH 


\ 

o 

/ 

2 


C 4 H 8 O 2 BeU. XIX-3 


B.P. 101.40° (1) M.P. +11.8° (1) (2) = 1.03361 (1) = 1.43436 (1) 

101.31 (2) (3) nf? = 1.4333 <4) 

- 1.4198 (5) 


Misc. with aq. and most orp;. solv. — C with aq. forms a binary homogeneous const, boilg. 
mixt., b.p. 87.82° at 7(30 mm., contg. 48 mole % C (3) [cf. (4)]. C forms with abs. EtOH a 
const, boilg. mixt. (b.p. 78.13°) contg. 9.3% C (15). [for study of other azeotropes see (6).] 
[For data on D (10“80°j and nf? for system C + H 2 f) scui (5).] 


Comml. C is likely to contain as impurities ethylene acetal, 


CHo—() CHg 

, X. 


acetalde¬ 


hyde, water, and dioxanc peroxide ™" The ethylene acetal, b.p. 82.5° (7), is best removed by 
refluxing 7 hrs. with 10on 1 N HCl (in stream of air to remove acetaldehyde), followed 
by neutralization, drying ovgt KOH, and distn. (8) (2). [For very impt. study of purifn. 
of C see (2).] [For detn. of C via oxidn, with K 2 Cr 207 see (9).] 

C readily forms somewhat unstable oxonium salts: e.g., with cone. H 2 SO 4 C yields ppt. 
of C.H 2 HO 4 , white ndls., m.p. lOO-lOl® (10); C with Br 2 yields C.Bre, orange cryst., m.p. 
65-66° (11); C with I 2 either directly (11) or from evapn. of ether soln. (12) yields C.I 2 , red 
violet solid, m.p. 84-85°. 

C in cone. aq. soln. on mixing with cone. aq. soln. of HgCl 2 ppts. white mol. cpd., C.HgCk 
(10), so stable that it can be sublimed unchanged (13). [For data on mol. cpds. of C with 
many other inorg. salts see (14).] 

C with PkOH yields mol. cpd., C.PkOH, pale yel. cryst., m.p. 66° (12). 


1:6460 (1) Timmermans, Honnaut-Roland, .7. cMiri. phys. 34, 724-726 (1937). (2) Hess, 

Frahm, Ber. 71, 2027- 2636 (1938). (3) Smith, Wojciechowski, J. Besearch Natl. Bur. Stand¬ 
ards 18, 461-465 (1937). (4) Reid, Hofmann, Jnd. Eng. Chern. 21, 695 (1929). (5) Hovorka, 

Schaefer, Dreisbach, J. Am. Chem. Soc. 58, 2264-2267 (1936). (6) Dc Mol, Jng. chim. 32, 262- 

273 (1938). (7) Anschiitz, Broeker, Ber. 56, 2845 (1926). (8) Eigenberger, J. prakt. Chem. 

(2) 130, 75-79 (1931). (9) Smeets, Cent. 1937, 1, 4102; Chem. Abs. 31, 1815 (1937). (10) Pa- 

temo, Spallino, Oazz, chim. ital, 37, 1,108-109 (1907). 

(11) Rheinboldt, Boy, J. prakt. Chim. (2) 139, 275-276 (1931). (12) Favorski, Cent. 1907, 

I, 16. (13) Clarke, J. Chem. Soc. 101, 1803 (1912). (14) Rheinboldt, Luyken, Sehmittmann, 

J. prakt. Chem. (2) 149, 30-54 (1937). (15) Hopkins, Yerger, Lynch, J. Am. Chem. Soc. 61, 
2460-2461 (1939). 
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1:6405 ETHYLENE GLYCOL MONOMETHYL ETHER CsHgOa Beil. 1-467 

(/S-Methoxyethanol; CH.,0.CH2.CH2.0H 

methyl-" cellosolve ”) 

B.P. 124.5° 2^” = 0.9647 nf? = 1.40238 

Misc. with aq., ether, CeHe. 

C on oxidn. with Na 2 Cr 207 -f- H 2 SO 4 ( 1 ) or dehydrogenation over Cu at abt. 425® ( 2 ) 
yields methoxyacetaldehyde (1:0138) and probal)ly methoxyacetic ac. (1:1065). 

Many of the simple esters are liquids and are not recommended as dcrivs. for identifica¬ 
tion: acetate, b.p. 145°; benzoate, b.p. 255°; 3,5-dinitrobenzoate. 

(® /8-Methoxyethyl j^-nitrobenzoate : from C -f- />-nitrobenzoyl chloride in pyridine; 

cryst. from dil. ale.; m.p. 50.5” (3) [cf. T 1.82j. 

(© jS-Methoxyethyl hydrogen 3-nitrophthalate : from C on htg. with 3-nitrophthalic 
anhydride; cryst. from dil. ale., m.p. 128.4-129.0°: Neut. Eq. 269 (4) [cf. T 1.83]. 

® Potassium /3-methoxyethyl xanthate: from C -f pdr. KOH -f- CS 2 in dry ether; 
purified by soln. in minimum quant, of ale. or acetone, cooling, and pptn. with dry 
ether; m.p. 202.5° cor. (5). 

® iS-Methoxyethyl triphenylmethyl ether: from C on stdg. with tri]>henylchloromethane 
(3.6 pts.) in pyridine (8 pts.), 83% yield; large ndls. from ale., m.p. 104° ( 6 ) [cf. (7)]. 
105.5-106.0° u.c. ( 8 ). 

® /3-M ethoxy ethyl iV-(p-nitrophenyl) carbamate: from C + 7 >-nitrc)phenylisocyanato 
(71% yield (9)); m.p. 111-111.4° (0). 

® /3-Methoxyethyl ^-(a-naphthyl)carbamate: from C -f- a-naphthylisocyanate ( 88 % 
yield (9)); m.p. 112.5-113° (9). [Cf. T 1.86.] 

® /S-Methoxyethyl .^,iV-diphenylcarbamate: from C -f- A^A^-diphenylcarb/imyl chloride 
in pyridine for 3 hrs. at 100 ° (74% yield (9)); m.p. 50.3-50.8° (9). [Cf. T 1 .43.] 

1:6405 (1) Ghosh, J. Indian Chern. Soc. 13, 326 (1936). (2) Drake, Duvall, Jacol)s, Thompson, 

Soiinichsen, J. Am. Chem. Soc. 60, 74-75 (1938). (3) Conn, Cbllett, Lazzell, J. Am. Chem. Soc. 

54, 4370-4372 (1932). (4) Veraguth, Diehl, J. Am. Chem. Soc. 62, 233 (1940). (5) Whit¬ 
more, Lieber, Ind. Eng. Chem. Anal. Ed. 7, 127-129 (1935). (6) Nierenstein, Ber. 60, 1820- 

1821 (1927). <7) Helforich, Spcidcl, Tocldet<*, Ber. 56, 767 (1923). (8) Seikel, Huntress, 

J. Am. Chem, Soc. 63, 593-595 (1941). (9) Manning, Mason, J. Am. Chem. Soc. 62,3137(1940). 


1:6410 ETHYLENE GLYCOL MONOETHYL ETHER C 4 H 10 O 2 BeU. 1-467 

08-Ethoxyethanol; CH 3 .CH 2 . 0 ,CH 2 .C^H 2 . 0 H 

cellosolve 

ethyl iS-hydroxyethyl ether) 

B.P. 134.8° 2^® = 0.9397 nf? = 1.40797 

Misc. with aq.; with aq. forms homogeneous binary const, boilg. mixt. (b.p. 98-99°) 
contg. abt. 40% C by vol. (1) [cf. ( 2 )]. [For data on for binary systems C -j- H 2 O and 
C + EtOH see ( 2 ); for data on ternary system C + H 2 O + EtOH see (9).] 

C on oxidn. with Na 2 Cr 207 -f H 2 SO 4 (3), or dehydrogenation over Cu at abt. 425° (4) 
yields ethoxyacetaldehyde (1:0159) and probably ethoxyacetic ac. (1:1070). 

Many simpler esters are liquids and not recommended as derivs. for identification of C; 
e.g., acetate (1:3323); benzoate (1:4146); p-nitrobenzoate (5) (12). 

® i 8 -Ethoxyethyl 3,5-dinitrobenzoate: from C + 3,5-dinitrobenzoyl chloride in pyridine; 
cryst. from ale., m.p. 75° [cf. T 1.82]. 



459 
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(g) /8-Ethoxyethyl hydrogen 3-nitrophthaiate: from C on htg. with 3-nitrophthalic 
anhydride; eryst. from aq. al<;. as rnonohydrate, rn.p. 94.2-94.5® (Neut. Eq. 301); 
in.p. anhydrous material, IKS.O-llS.O® (Neut. Eq. 283) (6) [cf. T 1.83]. 

(g) Potassium /3-ethoxyethyl xanthate: from C -f powd. KOH + CS 2 in dry ether; puri¬ 
fied by solii. in minimum tjuant. ale. or acetone, cooling, and pptn. with dry ether; 
rn.p. 185.7® (7). 

® /3-Ethoxyethyl triphenylmethyl ether: from C (1(K)% excess) -f triphenylchloro- 
rnethane in dry pyridine at 100® for 5 hrs. (92% yield); cryst. from ale., rn.p. 77-78® 
(8); 79.0-79.5° u.c. (13). [With equal moles C -j- reagent yields 61-83% (8).] 

(g /3-Ethoxyethyl Af-(^nitrophenyl)carbamate: fromC + p-nitrof)henyIi8ocyanate (80% 
yield (11)); rn.p. 79.4-80.1° (11). 

(g /3-Ethoxyethyl N-(a-naphthyr) car hamate: from C -f a-naphthylisocyanate (81% 
yield (11)); rn.p. 67.3-67.5® (11). [Cf. T 1.86.] ^ 

(g /3-Ethoxyethyl N,N-diphenylcarbamate: from C + A,A-dii)honylcarhamyl chloride 
in pyridine for 3 hrs. at 100® (71 % yield (11)), rn.p. 41.5-43° (11). [Cf. T 1.43.] 

1:6410 ( 1 ) Davidson, hid. Eng. Chem. 18, 670 (1926). (2) Baker, Hubbard, Huguet, Micha- 

lowski, Ind. Eng. Chern. 31, 1260 (1939). (3) Dunn, Redomann, KSmith, ./. Biot. Chem. 104, 

514 (1934). (4) Drake, Duvall, Jacobs, Thompson, Sonnichsen, .7. A?n. Chem. Soc. 60, 74-75 

(1938). (5) Conn, Collett, Lazzcll, ,7. Am. Chem. Soc. 54, 4370-4372 (1932). (6) Veraguth, 

Di(ihl, .7. Am. Chem. Soc. 62, 233 (1940). (7) Whitmoro, Lic*bor, hid. Eng. Chem., Anal. Ed. 

7, 127-129 (1935). (8) Hurd, Filac^hionc, .7. Am. Chem. Soc. 59, 1950-1951 (1937). (9) Baker, 

Chaddock, Lindsay, Werner, hid. Eng. Chem. 31, 1263 (1939). 

(11) Manning, Mason, J. Am. Chem. Soc. 62, 3137 (1940). (12) Mason, Manning, J. Am. 

Chem. Soc. 62, 1038 (1940). (13) Seik(4, Huntr(*ss, J. Am. Chem. Soc. 63,593-595 (1941). 



H2C CH2 

1 j 



1:6412 CYCLOPENTANOL 

H2C CH2 

V 

C5H10O Bea. VI-6 


/ \ 

H OH 



B.P. 140.85° (1) 

2^® = 0.94688 (1) 

= 0.9488 (2) 

= 1.45512 (1) 
nf? = 1.4530 (2) 


Colorless oil with odor reminis, of AmOH. Very spar. sol. aq., sol. ale. or ether. 

[For prepn. from cyclopentanone (1:5446) by act. of Na on moist ether soln. see (3) or by 
cat. hydrogenation see (2) (4).] 

C vig. oxidized by warm dil, HNO 3 yields mainly glutaric ac. (1:0440) accompanied by a 
little succinic ac. (1:0530) (3) — C with CrOa + H 2 SO 4 (T 1.72) yields cyclopen tanone 
(1:5446). 

C treated with H2SO4 •+* HBr mixt. (5) or treated with PBrs at 0° (2) yields cyclopentyl 
bromide, b.p. 135-136®. [For careful study of many react, of latter see (6)] — C, htd. with 
KHSO4, or P2O5 or p-toluenesulfonyl chloride yields cyclopentene (1:8037), b.p. 44®. 

(g Cyclopentyl N-phenylcarbamate: ndls. from ale., m.p. 132.5® (7). 

1:6412 (1) Timmermans, Hennaut-Rolaiid, J. chim. phys. 84, 715 (1937). (2) Noller, Adams, 
J. Am. Chem. Soc. 48, 1084 (1926). (3) Wislicenus, Hentschel, Ann. 275, 322-323 (1893). 

(4) Yohe, Adams, J. Am. Chem. Soc. 50, 1505 (1928). (5) Grummitt, Organic Syntheses 19, 

88 (1939). (6) Loevenioh, Utsch, Moldrickx, Schaefer, Ber. 62, 3084-3096 (1929). (7) Meiser, 

Ber. 32, 2049 (1899). 
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1:6413 ETHYLENE GLYCOL MONO-ISOPROPYL ETHER Beil. S.N. 30 

(/3-Hydroxycthyl (CH 3 ) 2 CH, 0 .CH 2 .CH 2 . 0 H C 5 H 12 O 2 

isopropyl ether; isopropyl- “cellosolve ”) 

B.P. 141.5?36 (1) 2^® = 0.9030 (1) = 1.40954 (1) 

For solvent characteristics see (2). 

® / 8 -Isopropoxyethyltriphenylmethyl ether: fromC (0.5 ml.) -f triphenylchloromethane 
(0.5 equiv.) in pyridine (1 ml.) on htg. 5 min. at 100 °; yield 50-60%; colorless ndls. 
from McOH, m.p. 71.0-71.5° u.c. (3). 

1:6413 ( 1 ) Tallman, J. Am. Chem. Soc. 56, 127 (1934). (2) Davidson, Ind. Eng. Chem. 18, 

669-675 (1926). (3) Seikel, Huntress, J. Am. Chem. Soc. 63, 693-595 (1941). 

1:6414 ETHYLENE GLYCOL MONO-n-PROPYL ETHER Beil. Ii-(244) 

(^-Hydroxyethyl CH 3 .CH 2 .CH 2 . 0 .CH 2 .CH 2 .( )H C5H12O2 

n-propyl ether ) 

B.P. 150 . 073 « (1) = 0.9112 (1) nf? = 1.41328 (1) 

For solvent characteristics see ( 2 ). 

1:6414 (l) Tallman, J. Am. Chem. Soc. 56, 127 (1934). (2) Davidson, Ind. Eng. Chem. 18, 669- 
675 (1926). 

- ETHYLENE GLYCOL MONO-ISOBUTYL ETHER CeHnOa Beil. S.N. .30 

(/3-Hydroxyethyl (CH 3 ) 2 .CH.CH 2 . 0 .CH 2 .CH 2 . 0 H 

isobutyl ether) 

B.P. 159.3740 Z)f = 0.8900 n?? = 1.41428 

Seel:6235-A. Genus 8 : Alcohols: Division B. Section 1. 


- ETHYLENE GLYCOL MONO-sec-BUTYL ETHER C 6 H 14 O 2 BeU. S.N. 30 

(«ec-Butyl C 2 H 5 

/S-hydroxyethyl | 

ether) CH 3 -C-O.Cn 2 .CH 2 .OH 

H 

B.P. 159.3740 = 0.8966 nf,® = 1.41606 

Seel:6235-B. Genus 8 : Alcohols: Division B. Section 1. 


1:6415 CYCLOHEXANOL 

(Hexahydrophenol; 
hexalin) 


CH 2 —CH 2 h 

\ / \ 

CHjr-CH, OH 


CeH^O Beil. VI-5 


B.P, 161.1“ {1) M.P. +25.15“ (1) 


nf = 0.94155 (1) 
nj® = 0.92994 (1) 


„26 

Hi) 


1.46477 (1) 


Very hygroscopic ndls. of camphoraceous odor, sol. in 28 vols. aq. at 20° — Volatile with 
steam as const, boilg. mixt. (b.p. 97.9°) contg. 23% by wt. of C (2) — Comml. prod, usually 
liq.; purified by vac. distn. (3) — C with dry CaCk gives solid [use in purifn. or removal from 
inert material (4)). 

^ C on oxidn. with cone. HNO3 yiel(^ adipic ac. (1:0775) [use in prepn. of latter (5)] — 
C does not reduce cold aq. KMn 04 (T 1.34) — C oxidized with CrOs + H2SO4 (T 1.72) 
yields cyclohexanone (1:5465) — C doe.s not react with Na in cold, but only on warming. 
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LIQUID ALCOHOLS, Df GREATER THAN 0.90 1:6415-1:6430 

C, dialvd. in 8 vols. cone. HCl at room temp., soon clouds and on htg. seps. 93% yield 
cyclohexyl chloride, }).p. 143° (6) [cf. T 1.85]. 

C, htd. with a little cone. H 2 SO 4 at 140-150° (7), or even better with 85% H 3 PO 4 at 
160-170° ( 8 ) <9) gives aim. quant, yield of cyclohexenc, b.p. 83° (1:8070). 

Cyclohexyl acetate (1:3412) and cyclohexyl benzoate are both liquids and not recom¬ 
mended as derivs. for identification. 

(g) Cyclohexyl ^nitrobenzoate: in.p. 50° [cf. T 1.82]. 

(g) Cyclohexyl 3,6-dinitrobenzoate: from C + ♦i,5-dinitrobenzoyl chloride in pyridine, 
cryst. from ale., m.p. 112-113° (10) [cf. T 1.82). 

(g Cyclohexyl hydrogen phthalate: m.p. 99° ( 11 ). 

(g Cyclohexyi hydrogen 3-nitrophthalate: m.p. 160° [cf. T 1.83]. 

(g Potassium cyclohexyl xanthate: from C -f powd. KOH + CS 2 in dry ether; purifn. 
by soln. in least po.ssible ale. or acetone, cooling, and pptn. with dry ether; prod, dark¬ 
ens at 242° cor. (12). 

(g Cyclohexyl triphenylmethyl ether: from C triphenylchloromcthane (3 pts.) in 
pyridine, (7 pts.); pr. from ale., m.p. 103° (13). 

(g Cyclohexyl N-phenylcarbamate: m.p. 82° (14). 

® Cyclohexyl TV-ot-naphthylcarbamate: m.p. 128-129° (15) [cf. T 1.86]. 

® Cyclohexyl A^-(^-xenyl)carbamate: m.p. 166° (16). 

1:6415 ( 1 ) Timmermans, Heiinaut-Rolaiid, ./. chim. phfjs. 34, 718-720 (1937). (2) Lecat, 

Z. aJiorg. allgem. Chem. 186, 138 (1930). (3) Lange, Z. physik. Chem. A-160, 80-82 (1932). 

( 4 ) Wallach, Ann. 381, 112, Note (1911). ( 0 ) Kllis, Organic Synthefics, Coll. Vol. I, 18-19 

(1932). (6) Norris, Mulliken, J. Am. Chem. Soc. 43, 2097 (1920). (7) Coleman, Johnston, 

Organic Syntheses, Coll. Vol. I, 177-178 (1932). (8) Dehn, Jackson, J. Am. Chem. Soc. 56, 

4285 (1933). (9) H(?rshbt?rg, Ruhoff, Organic Syntheses 17, 27 (1937). (10) Reichstein, 

' Helv. Chim. Acta%t 602 (1926). 

(11) Brunei, Bull. soc. chim. (3) 33, 274 (1905). (12) Whitmore, Lieber, Ind. Eng. Chem., 
Anal. Ed. 7, 128-129 (1935). (13) Helferich, Speidel. Toeldte, Ber. 66, 768 (1923). (14) Bou- 

veaiilt, BuU. soc. chim. (3) 29, 1052 (1903). (15) Bickcl, French, J. Am. Chem. Soc. 48, 749 

(1926). (16) Morgan, Pettet, J. Chem. Soc. 1^1, 1125. 


1:6420 


2-METHyLCYCLOHEXANOL-l 

(Hexahydro-o-cresol) 


H OH 

\ / 

C 

/ 

H 2 C 


CH 3 
d^H 
H 2 C iH2 

V 


H 2 


C 7 H 14 O Beil. VI -11 


T his product (from reductn. of o-cresol or 2-methylc> clohexanone) consists of a mixt. of 
two geom. isomers. Each of these isomers can be resolved into two opt. act. forms, although 
the data in this table will be only for the d,/-isomers. The serious confusion in the early 
literature has now been reconciled (1) (2) (4). 

Both isomers on oxidn. with CrOs—H 2 SO 4 yield the same 2-methylcyclohexanone 
(1:5470), b.p. 165° (1) (4). 


CIS 0?) ISOMER 

B.P. 165.3° (1) M.P. -9.3° (1) 2^® = 0.9340 (1) (2) nf? * 1.4640 (2) 

® cis-2-MethyIcyclohexyl^-iiitrobeiizoate: m.p. 51-52° (1); 55-56° (4). [With corresp. 
deriv. from tranc isomer yields a non-separable mixt., m.p. 35-36° (1), orig. reported as 
the pure compd. (3).] 
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® cis-2-Methylcyclohexyl S^S-dmitrobenzoate: m.p. 98-99° (2) (4). [Mixed m.p. with 
corresp. deriv. of tram isomer melts 85-90°.] 

® cts>2>Methylcyclohexyl hydrogen phthalate: m.p. 103-104° (1); 104-105° (4). [Mixed 
m.p. with corresp. deriv. of tram isomer melts 95-96° {!).] [For m.p. composition 
curve of cis and irans acid phthalates sec (4).] The value of 90° formerly reported was 
on impure material (3). 

® cis-2-Methylcyclohexyl A^-phenylcarbamate : m.p. 90-91° (2); 93-94° ( 4 ). [This 
value obtd. on deriv. from pure cis alcohol; that of deriv. from crude alcohol rises through 
values formerly reported until it reaches that of tram isomer, m.p. 105°.] 


trans (a) ISOMER 

B.P. 167.4° (1) M.P. = -21° (1) = 0.9235 (1) (2) n?? = 1.4611 (2) 

® frans-2-Methylcyclohexyl ^-nitrobenzoate : m.p. 65° ( 1 ) (4). [With corresp. deriv. 
from CIS isomer yields a non-separable mixt., m.p. 35-36° (1), orig. reported as the pure 
compd. (3).] 

® frans-2-Methylcyclohexyl 3,5-dinitrobenzoate: m.p. 114-115° ( 2 ) (4). [Best deriv. 
for charat^t. of the isomers.] — [Mixed m.p. with corresp. deriv. of cis isomer melts 
85-90° {2).] 

® frans-2-Methylcyclohexyl hydrogen phthalate: m.p. 124-125° ( 1 ) (4). [F'rom tech. C 
4- phthalic anhyd., htd. 4 hrs. at 140°; cryst. from AcOH; yield 74% — Hydrol. gives 
pure ira7ts C.] 

® frans-2-Methylcyclohexyl N-phenylcarbamate : m.p. 105° ( 2 ) (4). [Mixed m.p. 
with corresp. deriv. of cis isomer 75-80°.] 

1:6420 (1) Htickel. Hagengurth, Ber. 64, 2892-2895 (1931). (2) Skita, Faust, Ber, 64, 2878-2892 

(1931). (3) Gough, Hunter, Kenyon, J. Chem. Soc. 1926, 2052--2071. (4) Vavon, Perlin, 

Horeau, Bull. sac. chirn. (4) 51, 644-650 (1932). 


1:6433 DIACETONE ALCOHOL CH 3 .CO.CH 2 .C(CH 3)2 C 6 H 12 O 2 BeU. 1-836 

(*)H 

BJ>. 166° 2)*® = 0.9306 

Misc. with aq., ale., ether — Flails in Generic Test 7 for ketones. [P'or prepn. from ace¬ 
tone + Ba(OH )2 (71% yield) see (1).] 

C is salted out from aq. solns. by KOH, NaOH or K2CO3 but on htg. with aq. alk. 
decomposes to acetone (1:5400) — C is sol. in cone. H 2 SO 4 but decomposes to aq. -f 
mesityl oxide (1:5445) — C reduces Fehling’s soln. (T 1 . 22 ). 

® Conversion to mesityl oxide: Distn. of C with trace of I 2 gives mesityl oxide (1:6445) 
which is identified via its derivatives. (2.) 

® Diacetone alcohol oxime: Aq. ale. soln. of C treated with NaHCOs and then NH 2 OH.- 
HCl yields oxime on 24 hr. stdg. Extd. with ether, evapd., oxime distd. in vac. (b.p. 
140° at 29 mm.), recrystd. from Igr. 4 ether; m.p. 57.5-58.5° with sintering at 54° (3). 
® Mesityl oxide 2,4-dinitrophenylhydrazone: from C by loss of water when treated with 
2,4-dinitrophenylhydrazine reagt.; It. red cryst. from ale., red from AcOH; m.p. 
202-203° (4) (5) [cf. T 1.14], 

1:6423 (1) Conant, Tuttle, Organic Syntheses^ Coll. Vol. I, 193-195 (1932). (2) Conant, Tuttle, 
Organic Syntheses, CoU. Vol. I, 338-339 (1932). (3) Kohn, Lindauer, Monatsh. 28, 756 (1902). 
(4) Allen, Hichmond, /. Org. Chem. 2, 225 (1937). (5) Campbell, Analyst 61, 393 (1936). 
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1:64%5-1:6430 


1:6425 2-FURANCARBINOL HC-CH C 6 H 6 O 2 Befl. XVn-112 

V 

B.P. 170° Z)|8 = 1.1351 ng* = 1.4868 (13) 

Misc. with aq.; easily volatile with steam as const, boilg. mixt. (b.p. 98.6®) contg. 20% 
by wt. of C (1) — Eas. sol. ale., ether. 

[For prepn. in 61-63% theory from furfural + NaOH see (2).] [For detn. of furfural in 
C see (12).] [For study of system: C -f furfural (1:0185) see (13).] 

Aq. soln. of C decomposes on stdg. and seps. into layers — C is very unstable toward 
mineral acids; with pine splinter soaked in (H)nc. H(^l giv(js blue-green color. 

C when free from furfunU (1:0185) does not redden aniline acetate paper (T 1.23) (3) — 
C instantly reduces KMn 04 in cold, or NH 4 ()I 1 -j- AgXOs on warming, yielding furoic ac. 
(1:0475) — C deodorizes Br 2 -aq. 

® Furfuryl ^-nitrobenzoate : m.p. 76® [cf. T 1.821; 75-77° (14). 

® Furfuryl 3,6-dinitrobenzoate: from C + 3,5-dinitrobenzoyl chloride in pyridine, 
m.p. 80-81® (4) [cf. T 1.82). 

® Furfuryl hydrogen phthalate: from C, boiled with 1 Na in toluene, ppt. filtered, and 
then heated with 1 mole phthalic anhyd. in toluene, ppt. filtered, dislvd. in aq., acidified 
with HCl; m.p. 85° (5). 

® Potassium fmfuryl xanthate: from C + powd. KOH + CS 2 in dry ether; purified by 
soln. in least possible ale. or acetone, cooling, and pptn. with dry ether; m.p., 154.4° 
cor. (6). 

® Furfuryl triphenylmethyl ether: from C -f triphenylcliloromethane in pyridine at 0°; 
cryst. from ale., m.p. 137-139° (7). 

® Furfuryl N-phenylcarbamate : m.p. 45® (8). 

® Furfuryl iV-(a!-naphthyl)carbamate: cryst. from Igr., m.p. 129-130® (9); 133® (10) 
[cf. T 1.86]. 

® Furfuryl ^,iV-diphenylcarbamate : from C -|- diphenylcarbamyl chloride in pyridine: 
yellowish ndls, from Igr. or ale., m.p. 97.5-98.0° (11) [cf. T 1.43]. 

1:6425 (1) Lecat, Z. anorg'aXlgem. Chem. 186, 138 (1930). (2) Wilson, Organic Syntheses, Coll. 

Vol. I, 270-274 (1932). (3) Wienhaus, Ber. 63, 1557, Note 4 (1920). (4) Reichstein, Hdv. 

Chim. Acta 9, 802 (1926). (5) Brown, Gilman, van Peursem, Iowa State CoU. J. Sci. 6, 133- 

136 (1932); Ch&m. Abs, 26, 3791 (1932). (6) Whitmore, Liebcr, Ind. Eng. Chem., Anal. Ed, 7, 

128-129 (1935). (7) Hurd, Thomas, J. Am. Chem. Soc. 66 , 423 (1933). (8) Ref. 3, pages 

1663-1664. (9) Bickel, French, J. Am. Chem. Soc. 48, 749 (1926). (10) Neuberg, Hirsch- 

berg, Biochem. Z. 27, 345 (1910). 

(11) Erdmann, Ber. 36, 1851 (1902). (12) Dunlop, Trimble, Ind. Eng. Chem., Anal. Ed. 

11, 602-603 (1939). (13) Dunlop, Trimble, Jnd. Eng. Chem. 32, 1000-1002 (1940). 

(14) Kleene, Fried, J. Am. Chem. Soc. 62, 3516 (1940). 


1:6430 ETHYLENE GLYCOL MONO-n-BUTYL ETHER C 6 H 14 O 2 Beil. S.N. 30 
(5-n-Butoxyethanol; C 4 H 90 CH 2 CH 20 H 
7i-butyl jfi?-hydroxy- 
ethyl ether; 
butyl- “ cellosolve ”) 

B.P. 170-1767743 ram. (1) D = 0.9188 (1) = 1.4177 (1) 

Colorless mobile odorless liq. — C is sol. in aq. at 20° to extent of 5 g. C in 100 g. aq. [for 
complete soly. curve with aq. at various temps, see (2)]. 
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C reacts with Na forming a Na deriv. sol. in ether — C with PCI 3 in pyridine gives 
(66.5% yield) n-butyl jS-chloroethyl ether, b.p. 154.5“ (3); C with PBr^ in pyridine gives 
(60% yield) 7 i-butyl /3-bromoethyl ether, b.p. 172“ (3). 

The p-nitrobenzoate (4) (9), 3,5-dinitrobenzoate (5), A^,A^-diphenylcarbainate ( 8 ), and 
p-toluenesulfonate (5) are oils and iiot recommended as derivs. for identification. 

(g) |S-n-Butoxyethyl hydrogen 3-nitrophthalate: from C hid. with 3-iiitrophthalic anhy¬ 
dride; in.p. 120.0-120.6“; Neut. Eq. 311 < 6 > [cf. T 1.83|. 

(g Potassium /3-n-butoxyethyl xanthate: from C + powd. KOH C\S 2 in dry ether; 
purified by soln. in least possible ale. or acetone, cooling, and pptn. with dry ether; 
m.p. 167.9° cor. (7). 

® -Butoxyethyl TV-(/^-nitrophenyl)carbamate: from C + /wiitrordionylisocyanate 
( 68 % yield ( 8 )), cryst. from CCI 4 , m.p. 58.7-50.1“ (S). [Mixed m.p. of this prod, with 
p-nitropheriylisocyanate (m.p. 57-57.5“) is depressed, e.g., tb 42-47“ ( 8 ).] 

1:6430 ( 1 ) Davidson, /nd. Eng. Chem. 18, 670 (1926). (2) Cox, CrctchtT, J. Am. Chern. Soc. 

48, 451-453 (1926). (3) Paloniaa, Kcnetti, Ber. 64, 799 (1931). (4) Conn, Collrtt, bazzcll, 

J. Am. Chem. Sor. 64, 4370-4372 (1932). (5) Butler, Konfrew, Cretoher, Souther, J. Am. 

Chem. Soc. 59, 229 (1937). (6) Veraguth, Diohl,./. Ain. Chem. Sac. 62, 233 (1940). (7) Whit¬ 
more, Liohor, Ind. Eng. Chem., Anal. Ed. 7, 128 129 (1935). (8) Manning, Mason, J. Am. 

Chem. Soc. 62, 3137 (1940). (9) Mason, Manning, J. Am. Chem. Soc. 62, 1638 (1940). 


- PINACOL (CH 3 ) 2 C(OH).C(OH)(CIl 3)2 C 6 H 14 O 2 BeU. 1-487 

B,P. 173“ 

See 1:5805. Genus 8 : Division A: Section 1. M.p. 35-38°. 


1:6435 


3-METHYLCYCLOHEXANOL-l 

(Hexahydro-?/^-c^esol) 


H OH 

\ / 

C 

/ \ 

H 2 C CH 2 




H2< 


i ^ 

\:h3 

H2 


C7H14O 


BeU. VI -12 



This product (from reduction of m-cresol (1:1730) or 3-inethylcyclohexanone) (1:5480) 
consists of a mixt. of two geom. isomers, contg. 80-86% a isomer ( 2 ). Each of these isomers 
can be resolved into two opt. act. forms, although the data in this table will be given only 
for the d,Z-racemes. 


CIS 08) ISOMER 

B.P. 173-174?«o (1) = 0.919 (1) ng* = 1.4572 (1) 

® cts-3-Methylcyclohexyl ^-nitrobenzoate: m.p. 65“ ( 2 ). 

® cis-3-Methylcyclohexyl 3,6-dinitrobenzoate: m.p. 91-92“ ( 1 ). [Mixed m.p. with 
corresp. deriv. of tram isomer 80-85“.] Sapon. with aq. MeOH/NaOH yields pure cis 
alcohol. 

® cts-3-Methylcyclohexyl hydrogen phthaiate: m.p. 82-83°. [Not suited to isolation 
of deriv. from crude alcohol ( 2 ).] 

® ci 5 - 3 -Methylcyclohexyl Af-phenylcarbamate: m.p. 87-88° ( 1 ). [Mixed m.p. with 
corresp. deriv. of tram isomer, 75-85°.] 
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1:6435-1:6440 


trans (a) ISOMER 

B.P. I 74.175?e2 (D Df - 0.9145 (1) nf? = 1.4550 (1) 

® trans-3-Methy\cyclohexy\ j^-nitrobenzoate: m.p. 58° (2). 

® <rans-3-Methylcyclohexyl 3,6-dinitroben2oate: m.p. 97-98° (1). [Mixed m.p. with 
corresp. deriv. of cis isomer, melts S()-85°.j Sapon. with aq. MeOH/NaOH yields pure 
trarui alcohol. 

® fran5-3-Methylcyclohexyl hydrogen phthalate: m.p. 93-94° [not suited to isolation 
of deriv. from crude al(M>hol (2)1. 

® frans-3-Methylcyclohexyl N-phenylcarbamate: m.p. 93-94° (1). [Mixed m.p. with 
eorresj). deriv. of cis isomer melts 75-85° (1).] 

1:6435 (l) Skita, Faust, Ber. 64, 2889-2800 (1031). (2) Gough, Hunter, Kenyon, J. Chem, Soc, 
1»26, 20G2-2UG3. 


1; 6440 4-METHYLCYCLOHEXANOL-l 

(Hexahydro-p-cresol) CHs CHo- 

\ / 

C 


H 


\ 


OIL, 


CtHuO 
-CHs II 

V 

/ \ 

-CII2 OH 


Beil. VI.14 


This product obtained by the reduction of ;>cresol (1; 1410) or of 4-methylcyclohexanone 
(1:5485) is a mixt. of two geom. isomers. All data prior to 1926 are on mixt. of uncertain 
compn. (1) (2). The two isomers are separated and identified by the derivatives indicated 
below. 


cis (fi) ISOMER 

B.P. 173-174?5o (3) Df = 0.914 (3) nf? = 1.4549 (3) 

® cis-4-Methylcyclohexyl j>-nitrobenzoate: m.p. 94° (4). 

® cis-4-Methylcyclohexyl 3,6-dinitrobenzoate: m.p. 134° (3). [Mixed m.p. with cor- 
res{). trans isomer is 125-130°.] — Sapon. with aq. MeOH/NaOH yields pure cis C. 

® cis-4-Methylcyclohexyl hydrogen phthalate: m.p. 72-73° (5). [Obtd. with difficulty 
from mother liq. of trans isomer.] 

® ci5-4-Methylcyclohexyl iV-phenylcarbamate: m.p. 118-119° (3). [Mixed m.p. with 
corresp. trans deriv. is 112-115°.] 

trans (a) ISOMER 

B.P. 173-174.5?46 (3) = 0.913 (3) nf? = 1.4534 (3) 

® frana-4-Methylcyclohexyl A-nitrobenzoate: m.p. 67° (4). 

® /ran5-4-Methylcyclohexyl 3,6-dinitrobenzoate: m.p. 139-140° (3). [Mixed m.p. 

with corresp. cis deriv. 125-130°.] — Sapon. with aq. MeOH/NaOH gives trans C (3). 
® trans-4-Methylcyclohexyl hydrogen phthalate : from crude C + phthalic anhyd. after 
five recrystns. from AcOH; m.p. 119-120°; Neut. Kq. 262 — Sapon. with alk. yields 
pure tram C (5). 

® frans-4-Methylcyclohexyl N-phenylcarbamate: m.p. 124-125° (3). [Mixed m.p. 
with corresp. cis deriv. is 112-115°.] 

1:6440 (1) Gough, Hunter, Kenyon, J. Chem. Soc. 1920, 2052-2071. (2) Skita, Faust, Ber. 64, 
2878-2892 (1931). (3) Ref. 2, pages 2883, 2890-2892. (4) Ref. 1, page 2066. (5) Ref. 1. 

pages 2061-2062. 
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1:6445 TETRAHYDROFURANCARBINOL C 6 H 10 O 2 

(Tetrahydrofurfuryl alcohol) CH 2 —CH 2 

I 

CH 2 C—CH 2 OH 


Beil. S.N. 2S80 


B.P. 177° (1) = 1.0544 (1) nf? = 1.45167 (1) 

Misc. aq. but Salted out by K 2 CO 3 — C, when pure, does not turn dark on exposure to 
light [dif. from furfuryl ale. (1:6425)]. 

Does not decolorize Br^-aq. nor dil. KMn 04 [dif. from furfuryl ale. (1:0425)] — Gives no 
color to pine splinter moistened with HCl [dif. from furfuryl alc.J. 


(g) Tetrahydrofurfuryl A-nitrobenzoate: m.p. 46-48° (5) |cf. T 1.47). 

® Tetrahydrofurfuryl 3,5-diiiitrobenzoate: m.p. 83-84® (5) [of. T 1.47]. 

® Tetrahydrofurfuryl ]>-toluenesulfonate: from C -f p-tolueneaulfonyl (ihloride in ether 
at —5° to —10° 4- powd. KOH; ndls. from CbHg -f pet. ether; m.p. 38.7-39.1® (2). 

® Potassium tetrahydrofurfuryl xanthate: from C -f- powd. JvOH -h CS 2 in dry ether; 
purified by soln. in letisi quant, abs. ale. or acetone, cooling, and pptn. with dry ether; 
m.p. 213.2° cor. (3). 

® Tetrahydrofurancarbinyl IV-phenylcarbamate: cryst. from pet. ether, m.p. 61° (1); 
60-61° (4). 

® Tetrahydrofurancarbinyl Ar,iV-diphenylcarbamate: from C -f diphenylcarbamyl 
chloride in pyridine; cryst. from MeOH, m.p. 81° (1) [cf. T 1.43]. 


1:6445 ( 1 ) Wienhaus, Ber. 53, 1059-1664 (1920). (2) Barger, Robinson, Smith, /. Chem, Soc» 
1987, 720. (3) Whitmore, Lieber, Ind. Eng. Chem., Anal. Ed. 7, 127-128 (1935). (4) Paul, 

Compt. rend. 193, 1429 (1931). 


1:6446 ISOBUTYLENE GLYCOL 

CH., C 4 H 10 O 2 

Bea. 1-480 

(Dimethylethylene glycol; 

^C—CH, 


2 -methylpropanediol-l, 2 ) 

iniH 


B.P. 178° 

Di* = 0.999 

nU = 1.4358 


® Isobutylene glycol bis-(N^phenylcarbamate): from C 4* 4 pts, phenylisocyanate in 
2.5 pts. ether htd. in s.t. at 100° for 40 hrs.; 60% yield; m.p. 140.5° (1). 

1:6446 (1) Krasuskil, Movsum-Zede, Chem. Ahs. 31, 1377 (1937). 


1:6450 CYCLOHEXYLCARBINOL CeHn.CHzOH C 7 Hi 40 Beil. VI-14 
(Hexahydrobenzyl alcohol) 

B.P. 188° = 0.9880 = 1.4649 

Liq. with faintly camphoraceous odor — [For prepn. from cyclohexyl MgCl + para¬ 
formaldehyde see ( 1 ).] 

C on oxidn. with Cr 08 /H 2 S 04 (cf. T 1.72) gives hexahydrobenzaldehyde (1:0186) and 
hexahydrobenzoic ac. (1:0575) together with some cyclohexylcarbinyl hexahydrobenzoate 
( 2 ). C on oxidn. with HNO 3 ~ 1 * 2 ) gives adipic ac. (1:0775). 

1:6459 (1) Gilman, Gatlin, Organic Syntheses, CoU. Vol. I, 182-185 (1932). ( 2 ) Bouveault, 
BvU. aoc. chim. (3) 29, 1049 (1903). 
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LIQUID ALCOHOLS, Df GREATER THAN 0.90 1:6458-1:6455 


1:6452 d,I-BUTyLENE GLYCOL-2,8 H H C 4 H 10 O 2 Bea.I-479 

(2,3-Dihydroxybutane; A ,-.ti 

butane(liol-2,3) O V ^^3 

OH OH 

B.P. 182.5° (2) M.P. 24-27° - 1.0433 (2> nff = 1.43637 (2) 

This product, formerly obtd. mainly by fermentation processes, has, prior to 1936, been 
desipnated in the literature as the r/,Wsomer. It is, however, probably mainly the meso 
form (obtd. from comral. C by recirystn. from 4 pts. diisopropyl ether (6)). By hydration 
of the trans and cis forms of 2,3H‘poxybutane (1:6116), the true mefio and d,Worms of 
butanediol-2,3 have been prei)ared (7) with constants and derivs. as follows: 


d,l-form: 

B.P. 176.7742 dibenzoate: M.P. 53.0-54.0° di-p-bromobenzoate M.P. 205-209° 

M.P. +7.6° 

meso-form: 

B. P. 181.7742 dibenzoate: M.P. 75.5-76.2° di-p-bromobenzoate M.P. 139.0-139.8° 

M.P. +34.4° 

[For m.p. + compn. diagram of meso and d,Worms see (7).] 

Hygroscopic solid showing strong supercooling — Misc. aq., ale.; si. sol. ether — C is 
not volatile with steam [dif. and sepn. from biacetyl (1:9500)]. [For prepn. of C in 50% 
yield from 2,3-dibromobutane + PbO see ( 2 ).] 

C, when pure, does not reduce Fehling’s soln. (T 1 . 22 ) [dif. from its reductn. prod, acetoin 
(1:5448)] — C treated with I 2 /KI soln. + aq. NaOH (T 1.81) yields CHI 3 — C on stdg. 
with Br 2 -aq. in light gives biacc^tyl (1:9500) ( 1 ) [use in quant, detn. of C (3)] — C on oxidn. 
with HIO 4 gives quant, yield acetaldehyde ( 1 : 0100 ) [use in detn. of C (4)]. 

(g) d, /-Butylene glycol bis-(iV-phenylcarbamate); from C with 2 moles phenylisocyanate 
in dry ether, isomer dif. sol. ale.; m.p. 199.5° u.c. ( 1 ) (5); 201 ° ( 8 ). [Note that this 
prod, forms with A^,A^'-diphenylurea (from the reagent + adventitious water) a mol. 
cpd., m.p. 187.5° {!).] [From the orig. mother licpior a second ale. sol. bis-(A^-phenyl- 
carbamate), m.p. 157°, has also been obtd. {!).] [If insufficient phenylisocyanate has 
been used there may appear a mono A^-phenylcarbarnate, cryst. from ale., m.p. 100° 
which on further treatment yields the bis deriv., m.p. 199° (1).] 

1:6452 ( 1 ) Walpole, Proc. Roy, Soc. B-83, 275-282 (1910). (2) Sehierholtz, Staples, J. Am. Chem. 

Soc. 57, 2710 (1935). (3) Matignon, Moureu, Dod^% Bull. hoc. chirn. [D) 1, 411-419 (1934). 

(4) Broekmann, Werknian, Ind. Eng. Chem., Anal. Ed. 5, 206-207 (1933). {5) Ciamician, 

Silber, Ber. 44, 1285 (1911). (6) Wiiistcin, Lucas, J. Am. Chem. Soc. 61, 1579 (1939). 

(7) Wilson, Lucas, J. Am. Chem. Soc. 58, 2401 (1936). (8) Fichter, Sutter, Hdv. Chim. Acta 

21, 1406 (1938). 


1:6455 


d,/-PROPYLENE GLYCOL 

(1,2-Dihydroxypropane; 
propanediol-l ,2; 
a-propylene glycol) 


H 

I 

CH3— c— c:h20h 

I 

OH 


C 3 H 8 O 2 Beil. 1-473 


B.P. 187.4° (1) 


2 ^® = 1.0354 (1) nff = 1.43168 (1) 
niJ = 1.4336 (8) 


Vise. liq. with sweetish taste — Misc. with aq., ale.; sol. in 12-13 vols. ether. [Occur¬ 
rence + identification in glycerol sweet-water (2).] 

C on oxidn. with Cr08/H2S04 (T 1.72) or with neut. KMn 04 at 50-75° (3) gives acetic 
ac. (1:1010) and CO 2 . 
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C htd. at 100° with cone. HI (D = 1.70) yields I 2 (decolorized with alk.) and isopropyl 
iodide, b.p. 93° (4). 

(g) Conversion to propionaldehyde (by dehydration -f-enolization): Mix thoroughly 
2 drops C with 1 g. powd, anhyd. ZnCl 2 in a dry 6-in. tt. Arrange to distil through a 
glass delivery tube dipping into 2 ml. dist. aq. in a second tt. stdg. in ivo. water. Heat 
the ZnCl 2 mixt. strongly with a free flame. Test the distillate for propionaldehyde 
(1:0110) [cf. (5)]. 

(g d, /-Propylene glycol bis- (iV-phenylcarbamate): m.p. 153° (0); 143-144° (7). 

1:6455 (1) Schiorholtz, Staples. J.Am. Owm. Soc. 57, 2710 (1035). (2) Schutt. Or.sterr. Chem. Zig. 

30, 170- 171 (1927). (3) Evans, Arn. Chem. .Soc, 45, 175 (1923). (4) Wurtz, Ann. Supl. 1, 

381 (1861). (5) Wurtz, Ann. chim. (3) 55, 423 (1859). {i\) Walpohi, Proc. Ron. Soc. B-83, 

285 (1910). (7) 6ftda, Bull. Chem. Soc. Japan 10, 538, Note 15 (1935). (8) Mourou, Dod6, 

Bull soc. chim. (5) 4, 289 (1937). 

1:6458 DIETHYLENE GLYCOL MONOMETHYL ETHER 

(Methyl- carbitol CH3O.CII2.CIT2.O.CII2.CH2.OH 

B.P. 194° Dig = 1.035 

Misc. with aq. 

(g j8-(/3-Methoxyethoxy) ethyl hydrogen 3-nitrophthalate : from C on htg. with 3-nitro- 
phthalic anhydride; cryst. from aq. ale. as monohydrate, m.p. 87-90°; anyhyilrous 
form, m.p. 91.4-92.2°, Neut. Eq. 313 (1). 

(g / 3 -(/ 3 -Methoxyethoxy)ethyl triphenylmethyl ether: from C (0.5 ml.) -f triphenyl- 
chloroinethane (O.Sequiv.) in pyridine (1 ml.) on htg. 5 min. at 100°; yield 55-60%; 
colorless tiny ndls. or Ifts. from MeOH or EtOH, m.p. 58-59° u.c. (2). [For detection 
and removal of ethylene glycol from comml. samples of C see (3).] 

(g /3-(/3-Methoxyethoxy)ethyl iV-(^-nitrophenyl)carbamate: from C 4- 7 >-nitrophenyl- 
isocyanate (68% yield (4)), m.p. 73.4-73.7° (4). [This prod. dej)resscs m.p. (80°) of 
corresp. deriv. of ethylene glycol monoethyl ether (1:6410) (4).] 

1:6458 (1) Veraguth, Diehl, J. Am.. Chem, Soc. 62, 233 (1940). (2) Seikel, Huntress, Am. 

Chem. Soc. 63, 593-595 (1941). (3) Seikel, Ind. Eng. Chem., Anal. Ed. 13, in press (1941). 

1:6460 2-METHYLPENTANEDIOL-2,4 CH3 H C 6 H 14 O 2 Beil. 1-486 

CH 3 -~C>-(JH 2 —C—Ha 

in (>H 

B. P. 196° = 0.9340 niJ’' = 1.42976 

Vise. liq. with odor like pinacol — Sol. aq., ale., ether. 

C, htd. with 2% by vol. of HBr (D = 1.48) and pumice gives 30% <1), or htd. with 2% 
aniline hydrobromide gives 50% (2) of a diene, b.p. 75.5-76° [structure disputed (1) (3)j, 
which adds quant, to maleic anhyd. in CeHe to yield deriv., m.p. 56-57° (4). 

1:6460 (l) Whitby, Gallay, Can. J. Research 6, 285 (1932). (2) Kyriakides, J. Am. Chem. Soc. 
36, 994-995 (1914). (3) Farmer, Lawrence, Scott, J. Chem. Soc. 1630, 511, 517. (4) Diels, 

Alder, Ann. 470, 98 (1929). 

1:6465 ETHYLENE GLYCOL HO.CH 2 .CH 2 .OH C 2 H 6 O 2 Beil. 1-465 

B,P. 197.86° m M.P. -13.6° (1) DJ® = 1.11710 (1) = 1.43313 (1) 

= 1.11361 (1) nf? = 1.43193 (2) 

2)|® = 1.10664 (1) nf,® = 1.43073 (2) 

Colorless, odorless, very hygros. liq.; more vise, than aq.; less vise, than glycerol — 
Misc. with aq. and not .salted out by KOH or K 2 CO 3 but sepd. by fractal, distn. — Immisci- 


Beil. S.N. 30 

(’&H12O3 

nf? = 1.4344 
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ble with ether, Cells, chlorobenzene, CHCJls, CCI 4 , CS 2 — [For nj?of mixts, of C with aq., 
or C with diethylcne glycol (1:0525) s(^e (3).] [I^or solubility of inorg. salts in inixts. of C -f* 
aq. see (4); for ternary systems of C with org. liquids see (5).l 

C does not react with excess hot b N HCl; C refluxed 2 hrs. with 3 moles HBr (D = 1.48) 
gives 36% yield ethylene dibromide ( 6 ). 

For study of dctecition of C in j)rescnce of glycerol see (7) ( 21 ); for detn. of C see ( 8 ) (9) 

( 20 ). 

C htd. with powd. KHSO 4 as directed for propylene glycol (1:6455) gives acetaldehyde 
( 1 : 0100 ) [dif. from propylene glycol or glycerol (1:6540)]. 

® Ethylene glycol dibenzoate: from C in dil. aq. alk., shaken in cold with 2 moles BzCl 
(cf. T 2 . 2 G-B); cryst. from ether; m.p. 73^* ( 10 ). [Note that glyceryl tribenzoate has 
m.p. 72°.] 

® Ethylene glycol di-(/)-nitroben 2 oate): m.p. 140° (11); 141° [cf. T 1.82]. 

® Ethylene glycol di-(3,6-dinitrobenzoate); m.p. 169° [cf. T 1.82]. 

® Ethylene glycol bis-(/Htoluenesulfonate): from C + p-toluencsulfonyl chloride in 
pyridine; w'hite pi. from ale., m.p. 126° ( 12 ). [Attemi)ts to prepare a mono-p-toluene- 
sulfonate invariably led to the bis dcriv. ( 12 ).] 

® Ethylene glycol bis-(triphenylmethyl ether): from C ( 0.1 ml.) + triphenylchloro- 
methanc (exactly two equivs.) in dry pyridine (1-2 ml.) htd. 15 min. at 100°; yield 
60-70%; colorless hexagonal tablets from acetone, m.p. 187-188° u.c. (19), 185-186° 
(13), [The corresponding monoether (/^-hydroxyethyl triphenylmethyl ether) forms 
rect. pr. or cubes from MeOII or EtOH, m.p. 105-105.5° u.c. (19); cryst. from pet. 
ether, m.p. 102-103° (14), 98-100° (13).] 

® Ethylene glycol bis-(N-phenylcarbamate): m.p. 157° (15). 

® Ethylene glycol bis-[N-(/>-nitrophenyl)carbamate]: m.p. 135.5° (16); 236° (17) [one 
of these probaf)ly a misprint]. 

® Ethylene glycol bis-[iV-(Q:-naphthyl)carbamate]: m.p. 176° (18) [cf. T 1.86]. 

® Ethylene glycol bis-(iV,N-diphenylcarbamate): pr. from ale., m.p. 157.5° s.t. (15) 
[cf. T 1.43]. 

1:6465 ( 1 ) Timmermans, Hcnnaut-Roland, J, chim. phys. 32, 507-.508 (1935). (2) Sehierholtz, 

Staples, ./. Am. Chem. Hoc. 57, 2710 (1935). (3) Matignon, Moureii, Dod6, soc. chim. 

(5) 1, 1313 (1934). ( 4 ) Trimble, Ind. Eng. Chem. 23, 165-167 (1931). (5) Trimble, Frazer, 

Ind. Eng. Chem. 21, 1063-1065 (1929). (O) Norris, Watt, Thomas, J. Am. Chem. Soc. 38, 

1079 (1916). (7) Middleton, Analyst 59, 522-524 (1934). (8) Muller, Chem. Ztg. 44, 513- 

515 (1920). (9) Cuthill, Analyst 63, 259-261 (1938). (10) Gabriel, Heymann, Ber. 23, 

2498 (1890). 

( 11 ) Cretehor, Pittenger, J. Am. Chem. Soc. 47, 2562 (1925). (12) Butler, Nelson, Renfrew, 

Cretcher, J. Am.. Chem. Soc. 57, 577 (1935). (13) Helferich, Speidel, Toeldte, Ber. 56, 769 

(1923). (14) Hurd, Filachione, J. Am. Chem. Soc. 59, 1950 (1937). (15) Snape, Ber. 18, 
2430 (1885). (16) Shrimir, Cox, J. Am. Chem. Soc. 53, 1604, 3186 (1931). (17) van Hoog- 
straten, liec. trav. chim. 51, 427 (1932). (18) Bickel, French, J. Am. Chem. Soc. 48, 749 (1926). 

(19) Seikel, Huntress, J. Am. Chem. Soc. 63, 593-595 (1941). (20) Lamprey, Sommer, Kiffer, 

Ind. Eng. Chem., Arial. Ed. 12, 526-527 (1940). 

( 21 ) Allen, Charbonnier, Coleman, Ind. Eng. Chem., Anal. Ed. 12, 384-387 (1940), 

1:6470 DIETHYLENE GLYCOL MONOETHYL ETHER CeHnOs Beil. S.N. 30 

(‘^ Carbitol ”) C2H5.O.CH2.CH2.O.CH2.CH2.OH 

B.P. 196?63 (1) (198°) = 1.033 (1) n?? = 1.4398 <3) 

i)}i = 0.9996 (2) 

Misc, with aq. 

The 7 >-nitrobenzoate ( 4 ) ( 7 ), 3 - 5 -dinitrobenzoate, and acid 3-nitrophthalate (5) are all oils 
and not recommended as derivs. for identif. of C. 
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(g) /8-(iiJ-Ethoxyethoxy)ethyl N-(j^-nitrophenyl)carbamate: from C + ;>-nitrophenyl- 
isocyanate (53% yield ( 6 )), rn.p. 65.8-66.3° ( 6 ). [This prod, depresses m.p. of corresp. 
deriv. of diethylene glycol nionomelhyl ether (1:6458) ( 6 ).] 

1:6470 (1) Gardner, Brewer, hid, Eng. Chem, 29, 179 (19;t7). (2) Davidson, Ind. Eng. Chem. 

18, 670 (1926). (3) Hofmann, Keid, Ind. Eng. Chem. 21, 957 (1928). (4) Conn, Collett, 

Lazzell, J. Am. Chem. Soc. 54, 4370-4372 (1932). {5) Veraguth, Diehl, J. Am. Chem. Soc. 62, 

233 (1940). (6) Manning, Mason, J. Am. Chem. Soc. 62, 3137 (1940). (7) Mason, Manning, 

J. Am. Chem. Soc. 62, 1638 (1940). 

1:6475 c/,/-METHYL-PHENYL-CARBINOL H CgHioO Beil. VI-475 

(a-Phenylethyl alcohol) ^ 1^ 

B.P. abt. 302° F.P. 30.1° (1) Df = 1.0139 (1) n‘f}^ = 1.5375 (1) 

= 1.008 - 1.536 

Insol. aq.; misc. with alk. or ether. 

C shaken 10 min. at room temp, with 7.5 pts. 6 N HCl gives 75% yield a-chloroethyl- 
benzene [Beil. V-354] ( 2 ) — C distd. with 4 pts. HBr {D = 1.48) gives 95Vf, yield a-bromo- 
ethyl benzene [Beil. V-355] ( 2 ). 

C with C-rOs + H 2 SO 4 (T 1.72) yields acetophenone (1:5515). 

C slowly distd. with 5% NaILS ()4 gives 75%, yield styrene (1:7435) (3) — C htd. at 
110° with 2% by vol. of H 2 SO 4 . 3 II 2 O yields styrene; with J its vol. of 112804.31120 for 20 
hrs. at room temp, gives layer contg. 84% corresp. ether; b.p. 280-282° (4). 

® d,f-Methyl-phexiyl-carbinyl ^-nitrobenzoate: ndls. from ale., m.p. 42.5-43.5° cor. 
(11); 47-48° (12). 

® d,/-Methyl-phenyl-carbinyl 3,6-dinitrobenzoate: m.p. 93° [cf. T 1.82], m.p. 95° (5). 

® cf,/-Methyl-phenyl-carbmyl hydrogen phthalate: from C and phthalic anhyd. in dry 
pyridine at 100° in 85%, yield; cryst. from AcOH or CeHc, m.p. 108° (9) [cf. (10)]. 

® ^,/-Methyl-phenyl-carbmyl N-phenylcarbamate : ndls. from Igr.; m.p. 91-92° (6) (7). 
® d,/-Methyl-phenyl-carbinyl Af-a-naphthylcarbamate : m.p. 106° (8) [cf. T 1.86]. 

1:6475 (1) Deschamps, Bull. soc. chim. Belg. 33, 270 (1924). (2) Norris, Watt, Thomas, J. Am. 

Chem. Soc. 38, 1078 (1916). (3) D. Gauthier, P. Gauthier, Bull. soc. chim. (4) 53, 323-326 

(1933). (4) Senderens, Compt. rend. 182, 613-614 (1926). (5) Ashworth, Burkhardt, ./. 

Chem. Soc. 1928, 1798. (6) Stobb6, Ann. 368, 115 (1899). (7) Straus, Grindel, Ann. 439, 

299 (1924). (8) Bickel, iVoneh, J. Am. Chem. Soc. 48, 749 (1926). (9) Houssa, Kenyon, 

J. Chem. Soc. 1939, 2261. (10) Levene, Mikesa, J. Biol. Chem. 70, 357 (1926). 

(11) King, J. Am. Chem. Soc. 61, 2386 (1939). (12) Ward,./. Chem. Soc. 1927, 453. 



1:6480 BENZYL ALCOHOL 


)>—CH2.0H 

° (1) 2 ^" = 1.04540 (1) 


CtHsO 


BeU. VI-428 


B.P. 206.45° (1) M.P. -16.3° (1) 2^" = 1.04540 (1) nS = 1.53965 

nl? = 1.54259 (1) 

Odor faintly arom. — Sol. in 25 pts. aq. at 17°; misc. with most org. solv. except, pet. 
ether — Slowly volat. with steam — After distn. at ord. press, always conts. notable traces 
of BzH and dibenzyl ether (2) — Slowly oxid. in air to BzH (1:0195). 

C on shak. pet. ether soln. with anhyd. CaCk yields mol. cpd. SC.CaCb; dissociated by 
aq. [Use in detn. of C (3).] 

C on oxidn. with Cr 03 /H 2 S 04 (cf. T 1.72) or KMn 04 [use in quant, detn. of small amts. 
C (4)] yields BzOH (1:0715) — 6 warmed with cone. HCl gives benzyl chloride, b.p. 179°; 
with HBr (D =* 1.48) yields benzyl bromide, b.p. 198°; with HI (D = 1.7) yields benzyl 
iodide, m.p. 24°. 
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(g Benzyl ^-nitrobenzoate: m.p. 85° [cf. T 1.82]. [Use in detn. of C in presence of ethyl- 
phenyl-carbinol (1:6504) (5).] 

® Benzyl 3|6-dinitrobenzoate: m.p. 113° [cf. T 1.82], 

® Benzyl hydrogen phthalate: m.p. 104° { 6 >; 106° (7). [The p-nitrobenzyl ester (cf. 

T 1.39) of this acid phthalate hiis m.p. 83° (8).] 

® Benzyl hydrogen 3-nitrophthalate : m.p. 176°; Neut. Eq. 301 [cf, T 1,83]. 

® Benzyl />-toluenesulfonate: from C + p-toluenesulfonyl chloride in dry ether 4- 
powdered KOH at 0° (9); pptd. from CeHe soln. by addn, of pet. ether (10); m.p. 55° 

(9) ; 58° ( 10 ). [Stable for a week over CaCL but decomposes in 15 min. over H 2 SO 4 

( 10 ) .] 

® Benzyl Af-phenylcarbamate : from C + equiv. phenylisocyanate on stdg. overnight; 
ndls. from pet. ether, m.p. 75.5-76° ( 11 ); 77° ( 12 ) (16). [For optical data see (16).J 
[This prod, depresses m.p. of corresp. deriv. of ^-phenylethyl ale. (1:6505).] 

® Benzyl N-(^-nitrophenyl)carbamate: m.p. 157° (13). 

® Benzyl Af-(a-naphthyl)carbamate: m.p. 134° (14) [cf. T 1.86]. 

® Benzyl N,iV-diphenylcarbamate: m.p. 109.8-110.4° (7). 

® Benzyl iV-(]>-xenyl)carbamate: rn.p. 156° (15). 

1:6480 ( 1 ) Timmermans, Hennaut.”R()land, /. chim. phys. 32, 519-521 (1935). (2) Lachman, 
J. Am. Chem. Soc. 45, 2359 (1923). (3) Loonhardt, Wasicky, Arch. Pharm. 270, 249-252 

(1932). (4) Callaway, Reznek,./. A.svvoc. Official Agr. Cheni. 16, 285-289 (1933). (5) Meisen- 

heimer, Ann. 442, 193-194 (1925); Ann. 446, 81 (1926). (6) Biachoff, von Hedenstrom, Ber. 

35, 4093 (1902). (7) Hoejenbos, Coppens, Rec. trav. chim. 50, 1046 (1931). (8) Reid, J. Am. 

Chem. Soc. 39, 1251 (1917). (9) Gilman, Beaber, J. Am. Chem. Soc. 47, 522-523 (1925). 

(10) Medwedew, Aloxejewa, Ber. 65, 132-133 (1932). 

(11) Straus, Griiidel, Ann. 439, 311-312 (1924). (12) Karrer, Granacher, Schlosser, Hdv. 

Cfyim. Acta 6, 1111-1112 (1923). (13) van Hoogstraten, Rec. trav. chim. 51, 426 (1932). 

(14) Bickel, French, J. Am. Chem. Soc. 48, 749 (1926). (15) Morgan, Pettet, J. Chem. Soc. 
1931, 1125. (16) Dewey, Witt, Ind. Eng. Chem., Arud. Ed. 12, 459 (1940). 


1:6482 d,Z-BUTYLENE GLYCOL-1,3 

(1,3-Dihydroxy butane; 
butanediol-1,3) 

P.B. 207.5° (1) 


CHr-< 


C4H10O2 

-CH 2 .CH 2 OH 


Beil. 1-477 


on 

= 1.005.3 (1) n}j® « = 1.44252 (1) 
nf? = 1.44098(1) 


8ol. aq., ale.; insol. ether. 

[For prepn. in 75% yield by AI/Hg reduction of acetaldol (1:0270) aee {1).J 


© Butylene glycol-1,3'bis-(Af-phenylcarbamate): m.p. 122-123° (2). 


1:6182 (1) Schierholtz, Staples, J. Am. Chem. Soc. 67,2710 (1935). (2) Walpole, Proc. Roy. Soc. 

B-83, 285 (1911); Cent. 1611, I, 1309. 


BENZYL-DIMETHYL-CARBINOL 


C10H14O 


Beil. VI-523 


y-CH2.C(CH8)2 

in 


B.P. 214-216° 

See 1:5910. Genus 8: Division A: Section 2. M.P. 24°. 
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1:6490 TRIMETHYLENE GLYCOL HO.CH 2 .CH 2 .CH 2 .OH C 3 H 8 O 2 BeU. 1-475 
(Propanediol-1,3) 

B.P. 214.7° (12) M.P. = -30° = 1.0538 (12) - 1.43983 

nff = 1.43940 (12) 

Vise. liq. with sweetish taste — Misc. with aq., ale. [For prepn. from “ glycerol sweet- 
water ” sec ( 1 ) ( 2 ).] 

C htd. with dry HCl at 150-170° gives 60% triinethylenc ehlorohydrin, b.p. 160.6° ( 3 ); 
C distd. with 10 vols. cone. HCl gives 28% same (4) — C htd. with II Br (/> = 1.48) -f- 
H 2 SO 4 gives 90% yield trimethylene dibromide, b.p. 105° ( 5 ). 

C htd. with KHSO 4 as described under propylene glycol (1:6455) gives (list, which does 
mt color fuclisin-ald. remgt. [dif. from ethylene glycol or glycerol]. 

[For detn, of C see (7) (2). [For resin formn. with phthalic anhj^d. see (6).] 

® Trimethylene glycol dibenzoate: from C + BzCl via Schotten-Baumann method 
(cf. T 2.26-B); m.p. 59° (8). [The inoiiobenzoate is an oil.] 

® Trimethylene glycol di-(/>-nitroben 2 oate): m.p. 119° (8) (9) [cf. T 1.82]. [The 
mono-p-nitrobenzoate melts at 49° (8).] 

® Trimethylene glycol di-(3,6-dinitrobenzoate): m.p. 178° [cf. T 1.82]. 

® Trimethylene glycol di-/>-toluenesulfonate: from C -f p-toluenesulfonyl chloride in 
pyridine at 0°; cryst. from MeOH, m.p. 93-94° (13). 

® Trimethylene glycol di-(N-phenylcarbamate): m.p. 137° ( 10 ). 

® Trimethylene glycol di-(N-a-naphthylcarbaniate): m.p. 164° (11) [cf. T 1.80]. 

1:6490 (1) Rojahn, Ber. 54, 3115 (1921). (2) Rayner, J. Soc. Chern. Ind. 45T, 265-260; 287-288 

(1926). (3) Marvel, Calvery, Organic Syntheses, Coll. VoL I, 519 521 (1932). (4) Norris, 

Mullikcai, J. Am. Chem. Soc. 42, 2096 (1920). (5) Kamm, Marv(‘l, Organic Syntheses, Coll. 

VoL I, 28-29 (1932). (6) Carothers, Arvin, J. Am. Chem. Soc. 51, 25()9 (1929). (7) Coc.ks, 

Salway, J. Soc. Chem. Ind. 4IT, 17-20, 32 (1922). (S) Fischer, Rcr. 53, 1612-1644 (1920). 

( 9 ) Fischer, Ahlstrom, Richt(!r, Ber. 64, 614 (1931). (10) Bennett, Heathcoat, J. Chem. Soc. 

1929, 269. 

(11) Bickel, French, J. Am. Chem. Soc. 48, 749 (1926). (12) St^hierhoHz, Staples, J. Am. 
Chem. Soc. 57, 2710 (1935). (13) Gough, King, J. Chem. Soc. 1928, 2446. 

1:6495 m-TOLYLCARBINOL CH3 CgHioO Beil. VI-494 

(m-Xylyl alcohol) \_ 

<( )^CH20H 

B.P. 217° == 0.9157 

C on oxidn. with calcd. amt. K 2 Cr 207 + H2SO4 (cf. T 1.72) 3 n[elds w.-tolualdehyde 
(1:0208) (1); with KMn 04 yields r^i-toluic ac. (1:0705). 

® m-XylylN-(a-naphthyl)carbamate: m.p. 116° (2) [cf. T 1.86]. 

1:6495 (1) Sommer, Ber. 33 1078 (1990). (2) Bickel, French, J. Am. Chem. Soc. 48 749 (1926). 

1:6503 METHYL-j)-TOLYL-CARBmOL H C 9 H 12 O Beil. VI-508 

CH 3 

B.P. 319° - 0.9668 

C on oxidn. with CrOs + H 2 SO 4 (T 1.72) yields p-methylacetophenone (1 *.5530). 

® Methyl->-tolyl-carbmyl N-phenylcarbamate : from C + equiv. phenylisocyanate in 
Igr. on gentle warming: ndls. from pet. ether, m.p. 96° (1) (2). 

1:6502 (1) Klages, Ber. 35, 2247 (1902). (2) Dieterle, Kaiser, Arch. Pharm. 271, 341 (1933\ 
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1:6504 rf,I-ETHYL-PHENyL-CARBINOL C 9 H 12 O BeU. VI-603 

(o-Phenyl-n-propyl alcohol) C 2 H 5 -CH(OH)-<^ 

B.P. abt 219^ 1)20 ^ {!) nf? = 1.5257 (1) 


C slowly distd. with 5% of NaHS 04 gives 85% yield l-pheiiylpropcme-l, b.p. 177° [Beil. 
V-481) ( 2 ) which with Br 2 yields a,^-dihromo-n-propylbenzene, m.p. 66 °. 

C on oxidn. with CrOa + H 2 SO 4 (cf. T 1.72) gives ethyl phenyl ketone (1:5525) (3). 


® £f,/-Ethyl-phenyl-carbinyl j&-nitrobenzoate: m.p. 59-60° ( 4 ), 56.5-57.5° ( 6 ) [cf. T 1.82]. 
(Poor yield because of much formn. of «-chloroethylbenzene.) (Mixed m.p. with 10% 
of corresponding deriv, of benzyl ale. (1:6480) only lowered to 57-430°; with 20%, m.p. 
57-435°.] 

(g) d,/-Ethyl-phenyl-carbinyl 7V-a-naphthylcarbamate: m.p. 102 ° (5) [cf. T 1 . 86 ]. 


1:6504 (l) Vcrnimm(‘n, Bull. soc. cliim. Belg. 33, 98 (1924). (2) D. (.lauthicr, P. Gauthier, BvU. 

HOC. chim. (4) 53, 323-il2() (1933). (3) Schcirifdn, Be,r. 57, 1636 (1924). (4) Meisenheimer, 

Ann. 446, 81 (1926); 443, 193 (1925). (5) Hickcl, French, J, Am. Cliem. Soc. 48, 749 (1926). 

(6) King, J. Am. Chom. Soc. 61, 2386 (1939). 


1:6505 /J-PHENYLETHYL ALCOHOL CoIIs.dla.CHsOH CgHioO Beil. VI-478 

(Benzylcarbinol) 

B.P. 219.8° M.P. = -25.8 Df - 1.0235 = 1.5240 

[For important survey of synthesis see (1).] 

Faint rose-like odor — Sol. in abt. 45 vols. aq. — Volat. with steam — Forms compd. 
with solid anhyd. CaCb, insol. and unaffected by pet. ether, dissoc. by aq. [Use in sepn. 
and purifn. of C ( 2 ).] 

C refluxed 2 hrs. with 7.5 pts. 6 iV HC'l gave only small yield /S-ph(‘nyl(ithyl chloride (3) — 
C slowly distd, with 6 pts. HBr (7) == 1.48) gave 86 % /3-phenylethyl bromide, b.p. 218° si. 
dec. [Beil. V-356] (3). 

C on distil, over small amt. solid KOH is cataJytically dehydiated to styrene, b.p. 146° 
(1:7435) (4). 

C on oxidn. with 2 pts. KMn 04 in abt. 60 pts. aq. yields BzOH, m.p. 121° (1:0715) (5); 
with CrOa -f-H‘ 2 S 04 (T 1.72) gives phenylacetaldehydc (1:0200) and phenylacetic ac., 
m.p. 76-77° (1:0665) (5). 

C (5 drops?), htd. with 0.1 g. anhydrous oxalic ac. 1-2 min. over free flame, I ml. aq, 
added, then 2 ml. ale., warmed to dis., then allow^ed to cryst. gives good yield di-(/ 8 -phenyl- 
ethyl) oxalate, m.p. 51-51.5° (4). 

(g) / 8 -Phenylethyl ^-nitrobenzoate; from C -f- p-nitrobenzoyl chloride in pyridine; cryst. 

from 95% ale.; m.p. 62-63° ( 6 ), 61.5-62.0° cor, (13). [cf. T 1.82]. 

(g) / 8 -Phenylethyl 3,6-dinitrobenzoate: m.p. 108° (7) [cf. T 1.82]. 

(g) / 3 -Phenylethyl hydrogen phthalate: m.p. 188-189° ( 8 ); Neut. Eq. 270. [The p-iiitro- 
benzyl ester (T 1.39) of this acid phthalate forms cryst. from76%ale.; m.p. 84.3° (9).] 

(g / 8 -Phenylethyl hydrogen 3 -nitrophthalate: m.p. 123°; Neut. Eq. 315 [cf. T 1.81^]. 

<g /S-PhenylethylTV-phenylcarbamate: cryst. from ale.; m.p. 79-80° (5), 78° (14). [This 
prod, depresses m.p. of corr. deriv. of benzyl ale. (1:6480).] [P or optical data see (14).] 
® / 8 -Phenylethyl AT-(^nitrophenyl)carbamate: ndls. from ale., m.p. 135° (10). 

(g / 8 -Phenylethyl TV-(a-naphthyl)carbamate: m.p. 119° (11) [cf. T 1.86]. 

® / 8 -Phenylethyl 7 V,iV-diphenylcarbamate: m.p. 98.5-99.5° (12) [cf. T 1.43]. 
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1:6505 (l) Leonard, J. Am. Chem. Soc. 47, 1774-1779 (1926). (2) Hesse, Zcitschel, J. prakt. 
Chem. (2) 66, 489 (1902). <3) Norris, Watt, Thomas, J, Am. Chem. Soc. 88, 1078 (1916). 

(4) Palfray, Sabetay, Sontag, Compt. rend. 198, 941-944 (1931); 195, 1392-1394 (1932). 

(5) Walbaum, Bcr. 38, 2300 (1900). (6) Kirner, J . Am. Chem. Soc. 48, 1112 (1926). (7) Ash¬ 
worth, Burkhardt, J. Chem. Soc. 1928, 1798. (8) von Sodcn, Rojahn, Ber. 83, 1723 (1900). 

(9) Reid, J. Am. Chern. Soc. 39, 1252 (1917). (10) Hoeke, lire. trav. chim. 54, 513 (1935). 

(11) Bickel, French, J. Am. Chem. Soc. 48, 749 (1926). (12) Hoejenbos, C-oppens, Rec. 

trav. chim. 50, 1047 (1931). (13) King, J. Am. Chem. Soc. 61, 2386 (1939). (14) Dewey, Witt, 

Ind. Eng. Chem., Anal. Ed. 12, 1.59 (1940). 

1:6507 d,Z-a-TERPINEOL CH2—CH2 H CH3 CioHigO Beil. VI-56 

CH3— 

\ / /\ 

CH—OH 2 on CH, 

B. P. 231.1763 M.P. 35° lif = 0.9337 nf? = 1.4834 

n|>* = 1.4788 (1) 

Comml. prod, is always liq. but from ether soln. yields cryst., m.p. 35” [m.p. of either d- 
or Z-isomer, 37-38°] — Lilac odor when suff. dil. — Insol. aq.; very sol. ale., ether, CHCI 3 , 
AcOH — Volat. with steam. 

C, treated with dry HCl gas, evolves ht., turns purple, ultimately cryst. to mass of 
dipentene bis-hydrochloride [Beil. V-50], tbls. from ale., m.j). 50° ( 2 ) — C shaken a few 
moments with cone. aq. HI yields a heavy oil which soon solidifies to dipentene bis-hydro- 
iodide [Beil. V-55], m.p. 77° (3), 

Soln. of C in 5 pts. 80% H:jP 04 at 30°, stood for a short time, then diluted wdth 6 vols. cold 
aq. gives bulky ppt. of terpin hydrate (1:59(i5b m.p. 120° rap. htg. (4), 11(>-117° dec. (5). 
Similar results also obtd. by use of other acids, e.g., 40% H 2 S ()4 at 0 ° for 5 hrs. ( 6 ). 

Soln. of C in ale. + ether allowed to stand with excess Br 2 deposits cryst. of dipentene 
tetrabromide, m.p. 124° (3). [ILse of bromide-bromate method for quant, detn. (7).] 

® rf,Z-o-Terpinyl ^nitrobenzoate : cryst. from MeOH, m.i). 139° ( 8 ). 

(g) cZfZ-a-Terpinyl 3,5-dimtrobenzoate: cryst. from Igr.; m.p. 78-79° (9) [cf. T 1.82]. 

® d,Z-a-Terpmyl hydrogen phthalate: from C -b metallic K (not Na) in CeHe on treat¬ 
ment with phthalic anhyd. (80%, yield); cryst. from AcOH, m.p. 117-118°; Neut. Eq. 
302 ( 10 ). [Use in resolution of racemic cpd. ( 10 ).] 

® d,/-a-TerpinyllV-phenylcarbamate: ndls. from MeOH; m.p. 112-113° (4). 

® d,Z-a-Terpinyl iV-(a-naphthyl)carbamate: m.p, 151-152° ( 11 ) [cf. T 1.86], 

1:6507 (1) Gardner, Brewer, Jnd. Eng. Chem. 29, 179 (1937). (2) Tilden, J. Chem. Soc. 88, 
249 (1878). (3) WaUach, Ann. 280, 265-266 (1885). (4) Perkin, J. Chem. Soc. 85, 667-668 
(1904). (5) Prins, Chem. Weekblad 14, 630-63] (1917); Chem. Ahs. 11, 2773 (1917). 

(6) Aschan, CerU. 1919,1, 284. (7) Klimont, Arch. Pharm. 2S0, 579 (1912) . (8) Htickel, Nerdel, 

Ann. 528, 69 (1937), (9) Reichstein, Helv. Chim. Acta 9, 802 (1926). (10) Fuller, Kenyon, 

J. Chem. Soc. 125, 2309-2310 (1924). 

(11) Neuberg, Hirschberg, Biochem. Z. 27,344 (1910). 

1:6515 <f,WSOPROPYI^PHEim-CARBINOL H CiqHmO BeU. VI-5«3 

(CH 8 ) 2 CH--^/ S 

B.P. 9S2-S24° Z)i8 - 0.9790 = 1.51939 

C oxidized with CrOa.-f H 2 SO 4 (cf. T 1.72) yields isopropyl phenyl ketone (1:6628). 
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® leopropyl-phenyl-carbinyl hydrogen phthalate: from C, htd. with equal wt. phthalic 

anhyd. for 4 hrs.; m.p. not stated (1>. 

® Isopropyl-phenyl-carbinyl TV-(a-naphthyl)carbamate: m.p, 116-117® ( 2 ) [cf. T 1.86]. 

1:6515 (1) Levene, Mikesa, J. Bjol Cfiem. 70, 359 (1926). (2) Magnani, McElvain, J, Am, 
Chem. Soc. 60, 819 (1938). 


1:6516 TETRAMETHYLENE GLYCOL C 4 H 10 O 2 BeO. 1-478 

(Butanediol- 1 ,4) HO.CHz.CHa.CHg.CHa.OH 

B.P. 230® (235®) M.P. -f 19-19.5® (1) = 1.0171 (1) nf? = 1.4467 (1) 

Misc. aq., ale.; spar. sol. ether — C is salted out from aq. solns. by K 2 CO 3 . [For prepn. 
in 54% yield by reductn. of diethyl succinate (1:3756) with Na + ale. see (2); cf. {!).] 

C on oxidn. with HNO 3 yields succinic ac. (1:0530) — C refluxed 2 hrs. with 50 pts. 
7 . 5 iVH 2 S 04 gives 76% yield (3) tetrahydrofuran [Beil. XVIl- 10 ], b.p. 64-65®, = 

1.4043. 

® Tetramethylene glycol dibenzoate: from C + BzCl + aq. alk.; cryst. from ether, 
m.p. 81-82® (4). 

® Tetramethylene glycol di-^-nitrobenzoate: cryst. from boilg. AcOH; m.p. 175® (5). 
® Tetramethylene glycol bis-(Af-phenylcarbamate): cryst. from CHCI 3 or Igr. + ale. 
(10:1), m.p. 183-183.5® cor. ( 2 ); 180® ( 6 ); 179.5® (1). [After fusion and resolidifica¬ 
tion remclts 163-164® (2).] 

® Tetramethylene glycol bis-(TV-a-naphthylcarbamate): ndls. from butanol or xylene; 
ifi.p. 198.5-199® <1); 198® ( 6 ) [cf. T 1.86]. 

1:6516 (1) Kirner, Richter, J. Am. Chem. Soc. 51, 250.5 (1920). (2) Miiller, Monatsh. 49, 28-29 
(1928). (3) Hurd, Iscnhour, ,/. Am. Chem. Soc. 54, 328 (1932). (4) Dekkers, Rec. trav. chim. 

9, 101 (1890). (5) Carothers. Van Natta, J. Am. Chem. Soc. 52, 323 (1930). (6) Bennett, 

Hcathcoat, J. Chem. Soc. 1929, 269. 


1:6517 DIETHYLENE GLYCOL MONO-n-BUTYL ETHER Beil. S.N. 30 

(Butyl carbitol n-C 4 H 9 . 0 .CH 2 .CH 2 . 0 .CH 2 .CH 2 . 0 H CgHisOa 

B.P. 23 ) 2.1766 (1) ^0 = 0.957 (1) nf? = 1.4341 

= 1.4258 (1) 

Misc. aq. 

The 7 >-nitrobenzoate ( 2 ) (4), 3,5-dinitrobenzoate and hydrogen 3-nitrophthalate (3) are 
oils and not recommended as derivatives for identification of C. 

C refluxed with cone. HI (D = 1.7) yields w-butyl iodide, sepd. by steam distn. and con¬ 
verted (by means of silver 3 , 5 -dinitrobenzoate) (T 5.2) to ?i-butyl 3,5-dinitrobenzoate, 
m.p. 64®. 

® /3-(j3-n-Butoxyethoxy)ethyl TV-(^nitrophenyl)carbamate: from C -f p-nitrophenyl- 
isocyanate (65% yield (5)), m.p. 54.5-65.3® (5). [This prod, depresses m.p. (59®) of 
corresp. deriv. of ethylene glycol mono-n-butyl ether (1:6430) only very slightly (5).] 

1:6517 (1) Gardner, Brewer. Ind. Eng. Chem. 29, 179 (1937). (2) Conn, Collett, Lazzell, /. Am. 

Chem. Soc. 54, 4370-4372 (1932). (3) Veraguth, Diehl, J. Am. Chem. Soc. 62, 233 (1940). 
<4) Maaon, Manning, J. Am. Chem. Soc. 62, 1638 (1940). (5) Manning, Mason, J. Am. Chem. 
Soc. 62,3137 (1940). 
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1:6518 ETHYLENE GLYCOL MONOPHENYL ETHER C 8 H 10 O 2 Beil. VI-146 

OS-Hydroxyethyl phenyl ether; C 6 H 5 O.CH 2 .CH 2 .OH 
(jS-Phenoxyethyl alcohol; 
phenyl “ cellosolve ”) 

B.P. 837° (245°) iD** = 1.102 (1) ng> = 1.534 (1) 

Dif. sol. aq., misc. ale., ejis. sol. ether. [For prepn. from Na phenoxide -f ethylene 
chlorohydrin (84% yield) see ( 2 ).] 

^ C with SOCI 2 and pyridine yields ( 88 %) | 8 -phenoxyethyl chloride (b.p. 122 ° at 26 mm.) ■— 
C htd. 5 hrs. with ZnCl 2 at 190-225° gives small yield (25%) coumaran (b.p. 88-90° at 
18 mm.) ( 1 ). 

(g) jS-Phenoxyethyl benzoate: m.p. 64° (3). 

® jS-Phenoxyethyl ^-toluenesulfonate: from C + p-toluenesulfonyl chloride -f aq. 

NaOH (yield 90%;); pr. from ale., m.p. 80° (4) ( 6 ). 

® jS-Phenoxyethyl hydrogen 3-nitrophthaiate: m.p. 112.0-113.0° (5); Neut. Eq. 331 
[cf.T 1.831. 

® jS-Phenoxyethyl triphenylmethyl ether: from C (0.5 ml.) + triphenylchloromethane 
(0.5 equiv.) in pyridine (1 ml.) on htg. 5 min. at 1 (K)°; yield 75-85%; colorless 1 cm. 
ndls. from MeOH, EtOH, or acetone, m.p. 123.5-124.0° u.c. (7). 

1;«618 (1) Rindfusz, J. Am. ChAim. Soc. 41, 669 (1919). (2) Kirner, Am-. Chem. Soc. 48, 2748 

(1926). <3) Bollmann, U. S. 1.841,430: Chem. Ahs. 26, 1617 (1932). (4) Peacock, Thti, J. 

Chem. Soc. 1928, 2305. (5) Veraguth, Diehl, J. Am. Chem. Soc. 62, 233 (1940). (6) Butler, 

Renfrew, CrctchtT, Souther, J. A7n. Chem. Soc. 59, 229 (1937). (7) Scikcl, Huntress, J. Am. 

Chem. Soc. 63, 593-595 (1941). 


1:6519 PENTAMETHYLENE GLYCOL CsHisOg Beil. 1-481 

(Pentanediol-1,5) HOCH 2 .CH 2 .CH 2 .CH 2 .CH 2 .OH 

B.P. 838-839° = 0.9939 = 1.4499 

Viscousliq,; misc. aq., ale.; spar. sol. ether. 

[For prepn. in 46% yield by reduction of diethyl glutarale (1:3967) with Na -f ale. see 

{!).] 

® Pentamethylene glycol di-^-nitrobenzoate: cryst. from CeHe -f ale., m.p. 104-105° 

( 2 ). 

® Pentamethylene glycol bis-(N-phenylcarbamate): ndls. from abs. ale. or ale. -f 
CHCI 3 ; m.p. 174-175° cor. ( 1 ); 176° (3) (4). [After fusion and resolidification shows 
m.p. 142-143° cor. (1),) 

® Pentamethylene glycol bis-(iV-a-naphthylurethane): m.p. 147° (4) [cf. T 1.86]. 

1:6619 (1) Muller, Rolz, Monatsh. 50. 107-108 (1928). (2) Carothers, Van Natta, J. Am. Chem. 

Soc. 62, 324 (1930). (3) Paul, Bull. soc. chim. (5) 1, 978 (1934). (4) Bennett, Heathcoat, 

J. Chem. Soc. 1929, 269. 


1:6520 7 -PHENYL-n-PROPYL ALCOHOL C 9 H 12 O Beil. VI-503 

(Hydrocinnamyl alcohol) <( )>-CH 8 .CH 2 .CH 2 . 0 H 

B.P. 837.4° = 1.0070 nf? = 1.53665 

Viscous oil — Spar. sol. aq.; misc. ale., ether, AcOH. 

C cautiously oxidized with CrOg in AcOH yields hydrocinnamic ac. (1:0615) (1) — C 
htd. with 2.2 pts. HBr (D « 1.48) for 2 hrs. gives 63% yield 7 -phenyl-n-propyi bromide 

( 2 ). 
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® Hydrocinnamyl^nitrobenzoate: m.p. 45-46° (3), 46.5-47.5° {6) [cf. T 1.82]. 

(gi Hydrocinnamyl^nitrobenzoate: tn.p. 45-46° (3) [cf. T 1.82]. 

(g) Hydrocinnamyl 3,6-dinitrobenzoate: m.p. 92° [cf. T 1.82], 

® Hydrocinnamyl hydrogen 3-nitrophthalate: m.p. 117°; Neut. Eq. 329 [cf. T 1.83]. 

® Hydrocinnamyl N-phenylcarbamate: from C + phciiylisocyanate at 130° for 2 hre.; 

cryst. from ale.; m.p. 47-48° (3); 56° (4); 4.5° (7). [t'or optical data sec (7).] 

® Hydrocinnamyl N-(p-nitrophenyl)carbamate: cryst. from jKit. ether; m.p. 104° (5). 

l:66ae (1) Rugheimor, Ann. 178, 123 (1874). (2) Norris. Watt, Thomas, J. Am. Chem. Soc. 

38,1078 (1916). (3) Kimor, y. .4m. Clunn. Soe. 48, 1111-1112 (1926). (4) Oeda, BuU. 

Client: Soc. Japan 10, .537 (19;i,5). (5) llocke, Hec. irav. ekim. 34, .513 (193.5). (6) King, J. Am. 

Chem. Soc. 61, 2386 (1939). (7) Dewey, Witt, Ind. Eng. Chew., Anal. Ed. 12, 4.59 (1940). 


1:66*6 DIETHYLENE GLYCOL C 4 H 10 O 3 Beil. 1-468 

(^i,(^'-Dihydroxydi- HO.CH2.Cn.,!.O.CH2.CH2.0H 
ethyl ether) 

B.P. 244.5" (1) F.P. = -10.4,5" (1) D\I = 1.1212 (1) zif? = 1.4475 (1) 

Colorless, odorless, rather vise. liq. with slightly sweet, somewhat burning taste — Very 
hygros.; misc. with aq., MeOH, ale., AcOH, acetone, ('HCl.j, pyridine, aniline, etc.— 
Immiscible with ether, (yeHe, toluene, CS2, CCI4. 

[h’or refractive indices of mixtures of C with ethylene glycol (I: G4C5) or triethylene glycol 
(1:0538) see (2) — For solvent power of C on cellulose esters, gums, etc., see (3).] 

C htd. for several days at 100° with cone. HI yields ppt. of a,/3-diiodoethane [Beil. 1-99], 
ndls. from hot ale., m.p. 81° (4). 

The diacetate (5) and dil)enzoate (5) of C are liquids and not recommended as derivs. for 
identification. 

(g) Diethylene glycol bis-(3,6-dinitrobenzoate): cryst. from AcOH, m.p. 149" [cf. T 1.82]. 
(g) Diethylene glycol bis-(triphenylmethyl ether); from C (0.25 ml.) -f- triphcnylchloro- 
methane {exactly two equivs,) in dry pyridine (1-2 ml.) htd. for 1 hr. at 100°; yield 60- 
70%; colorless stocky ndls. from acetone, m.p. 157.5-158.0° u.c. (0). [The corresp. 
monotriphenylmethyl ether forms opaque or transparent granules from MeOH or 
Eton, m.p. 112.5-113.5° u.c. (0).] 

1:6525 (1) Rinkcnbach, Ind, Eng, Owm. 19, 474-470 (1027). (2) Matignon, Moureu, Dod6, 

Bull. soc. chim. (5) 1, 1314 (1934), (3) Davidson, hid. Eng. Chem. 18, 571 (1926). (4) Wurtz, 

Ann. chim. (3) 69, 332 (1863). <5) Crctcher, Pitteng(‘r, J. Am. Chem. Soc. 47, 165 (1925). 

(6) Seikel, Huntress, J. Am. Chem. Soc. 63, 593-595 (1941). 


1:6530 


o-METHOlCYBENZYL ALCOHOL CgHioOa 


(Saligenin methyl ether; 
o-anisyl alciohol) 


)>—CH2OH 
\)CH» 


Beil. VI-893 


B.P. *47° Dlt = 1.0496 n}J = 1.649 

[For prepn. from o-methoxybenzaldohyde (1:0235) -h formaldehyde-f MeOH/NaOH 
see (4) (5).] 


(© o-Methoxybenzyl benzoate: by Schotten-Baumann method, cryst. from Igr., m.p. 59° 

( 1 ). 

® o-Methoxybenzyl iV-(a-naphthyl)carbamate: m.p. 135-136" (2) [cf. T 1.86], 

® o-Methoxybenzyl allophanate: m.p, 180" (3). 

1:6530 (l) Vavon, Ann. chim. (9) 1, 154 (1914). (2) Bickel, French, J. Am. Chem. Soc. 48, 
749 (1926). (3) B^hal, BuU. soc. chim. (4) 25, 473-479 (1919). (4) Lauer, Hausen, J.Am. 

Chem. Soc. 61, 3040 (1939). (5) Davidson, Bogert, J. Am. Chem. Soc. 57, 905 (1935). 
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- CINNAMYL ALCOHOL C^E^.CH=-CE,0^2011 CgHioO BeU. VI-570 

B.P. 25T'’ 

See 1:5920. Genus 8 : Division A: Section 2. M.P. 33°. 

- /kANISYL alcohol CH3O.C6H4.CH2OH C8H10O2 BeU. VI-897 

B.P. 258° 

See 1:5915. Genus 8 : Division A: Section 2. M.P. 25°. 

- LAURYL ALCOHOL CH3.(CH2)io.CH20H C^HseO BeU. 1-428 

B.P. 259° 

See 1:5900. Genus 8 : Division A: Section 2 . M.P. 23.8°. 


1:6533 ETHYLENE GLYCOL MONOBENZYL ETHER 

(Benzyl /3-hydroxy- / y-CHs.O.CHa.CHaOH 

ethyl ether; >-^ 

benzyl-“ cellosolve ”) 


Beil. S.N. 30 

C9H12O2 

ng* = 1.5295 


Spar. sol. aq.; sol. ale. or ether. 

C with SOCI 2 in CHCI 3 + dimethylaniline below 30° ( 1 ) or with SOCI 2 in pyridine ( 2 ) 
yields benzyl jS-chloroethyl ether. 

® / 3 -Benzyloxyethyl triphenylmethyl ether: fromC (0.5 ml.) + triphenylchloromethane 
(0.5 equiv.) in pyridine (1 ml.) on htg. 5 rain, at 100°; yield 50-70%; colorless stocky 
ndls. from MeOH or EtOH, rn.p. 76-77° (3). 


1:6583 ( 1 ) Bennett, J. Chem. Soc. 127, 1280. (2) Kirner, Richter, J. Am. Chem. Soc. 51, 2504 
(1929). (3) Seikel, Huntress, J. Am. Chem. koc. 63, 593-595 (1V)41). 


1:6535 71-HEXYL-PHENYL-CARBINOL C 13 H 20 O Beil. VIi-(272) 

C6Hi3.CH(OH).C6H6 

B.P. 275° D = 0.946 Hd = 1.501 

C on oxidn. with CrOa -f H 2 SO 4 , yields ri-hexyl phenyl ketone (1:5590). 

® n-Hexyl-phenyl-carbinyl N-phenylcarbamate: m.p. 77°. 


1:6538 TRIETHYLENE GLYCOL C 6 H 14 O 4 Beil. 1-468 

(Ethyleneglycol HO.CH 2 .CH 2 .O.CH 2 .CH 2 .O.CH 2 .CH 2 .OH 

di-(/3-hydroxyethyl) ether) 

BJ*. aSS" (1) M,P. -9.4° (2) Z)i® = 1.1874 ( 1 ) ni? = 1.4578 (1) 

Misc. with aq. or ale.; spar. sol. ether. [For refractive indices of mixts. with diethylene 
^ycol (1:6525) see ( 1 ).] The bis-iV-dicarbamate (prepd. indirectly) melts 108° (3J. 

® Triethylene glycol bis-(triphenylinethyl ether): from C ( 0.1 ml.) -f triphenylchloro- 
methane (exactly two eqtdvs.) in dry pyridine (1-2 ml.) htd. 15 min. at 100°; yield 45- 
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60%; colorless granules from acetone, ni.p. 142--142.5® ii.c. ( 4 ). [This ditrityl ether 
exists in two forms, the stable form described above, and also a labile form, m.p. 
130.5-131.5° u.c. The latter can be converted to the former by htg. at 125° and rub¬ 
bing the gummy residue with acetone ( 4 ).] 

1:6588 (1) Matigrion, Moureu, Dod6, Bull. soc. chim. (5) 1, 1314 (1934). (2) Gallaugher, 

Hibbert, J. Am. Ch£m. Soc. 58, 815 (1936). (3) Jacobson, J. Am. Chem. Soc. 60, 1744 (1938). 

(4) Seikel, Huntress, J. Am, Chem. Soc. 63, 593-595 (1941). 

1:6540 GLYCEROL CH 2 (OH).CH(OH)CHtoH CsHgOa BeU. 1-608 

B.P. 390° cor. M.P. +17.9° = 1.36134 ( 1 ) n?? = 1.4739 

ni? = 1.47547 (1) 

Viscous hygroscopic odorless liq. with sweetish taste — Misc. aq., ale.; sol. in 500 pts. 
ether, 11 pts. AcOEt; insol. pet. ether, CeHe, CHCI 3 , CS 2 , 

C^omml. C usually contains much water but b.p. rises on distn. [For b.p. of glycerol-aq. 
mixtures see ( 2 ); for density see (3).] [For phys. const, of system: C + ethyl ale. + aq. 
see (4).] 

[For detn. of C in presence of d-glucose see (15); for detection and/or detn. of C in pres¬ 
ence of ethylene glycol (1:6465) or diethylene glycol (1:6525) or both see (16).] 

C (1 mole) added to NaOEt (1 mole) in excess abs. ale. gives white ppt. of a-mono-sodium 
glyceroxide as cpd. with 1 C2H5OH, lost in vac. at 100 ® (5) — C in pyridine htd. 5 hrs. with 
3 moles triphenylchloromethane gave 12% yield glycerol tris-(triphenylmethyl ether); pptd. 
from CeHe by addn. of ale., m.p. 196-197° ( 6 ). 

(g) Acrolein formation: C htd. with KHSO 4 by method described under propylene glycol 
(1:6455) yields distillate contg, acrolein (1:0115) (7). 

® P 3 rrogallol-H 2 S 04 color reaction: To soln. of 1 drop C in 2 ml. cold aq., add 5 drops 
1% aq. pyrogallol and 2 ml. cone. H 2 SO 4 . Shake, boil 20-25 sec., cool immed. in run¬ 
ning aq. Diln. to 20 ml. with ale. gives purplish-red (VR-T 1 -VR-T 2 ) soln., fading 
after some minutes — Applicable to weak aq. solns. without further diln.; presence of 
other polyhydric ales, or sugars may obscure test ( 8 ). [This test also given by ethy¬ 
lene glycol (1:6465) (9); for detection of C in presence of ethylene glycol see (9).] 

® Glyceryl tribenzoate: Shake together 1 drop C, 0.4 ml. BzCl, and 5.0 ml. 10% NaOH 
for 5-8 min. with cooling until a solid separates. Add 10 ml. cold aq., shake, filter and 
wash first with 20 ml. aq., then with 10 ml. dil. AcOH ( 20 %). Cryst. from 15 ml. hot 
dil. ale. (33%), filtering hot, then cooling and shaking. Filter ppt. and wash with dil. 
ale. Dry on porous tile in air; m.p. 71-72° u.c. [This test may be applied to dil. aq. 
solns. in absence of other polyhydric ales. ( 8 ).] [The glycerol tribenzoate has also been 
obtd, in a form of m.p. 76°; on slow resolidification of fused material or on recrystn. 
from Igr. m.p. changed to 72° (10).] 

® Glyceryl tri-(^-nitrobenzoate) : from C + p-nitrobenzoyl chloride in pyridine, m.p. 
188° [cf. T 1.82]. [Note: glycerol a-?m)W(?-i?-nitrobenzoate (from mono-sodium glycer¬ 
oxide -b p-nitrobenzoyl chloride in ether) has m.p. 107° (11); glycerol /9-mono-p- 
nitrobenzoate has m.p. 120 - 121 ° ( 12 ).] 

® Glyceryl tri-(benzene8ulfoiiate): from disodium glyceroxide -f benzenesulfonyl Cl in 
ether or CeHe; ndls. from ale., m.p. 80° (10). 

® Glyceryl tri-(^toluenesulfoiiate): from either mono-or disodium ^yceroxide + p-tolu- 
enesulfonyl chloride in dry ether or CeHe; ndls. from ale., m.p. 103° (10). 

® Glyceryl tri-[Af-(^nitrophenyl)carbamate]; cryst. from ale., m.p. 216° (13). 

® Glyceryl tri-[iV-(a-naplithyl)carbamate]: cryst. from ale., m.p. 191-192° (14) [cf. 

T1.86]. 
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1:6540 (l) Timmermans, Htmnaut-Roland, J. chim. phys. 32, 509 (1935). (2) Griin, Wirth, 

Z. angew. Chem. 32, 60 (1919). (3) Bosart, Siioddy, Ind, Eng. Chem. 19, 50() 510 (1927). 

(4) Ernst, Watkins, Ruwe, J. Phys. Client. 40, 627 635 (1936). (5) Fairbouriie, Toms, J. 

Chern. Soc. 119, 1037 (1921). (6) Hurd, Mack, Filachione, Sowden, Am. Chem. Soc. 59, 

1953 (1937). (7) Fresenius, (iriinhut, Z. anal. Chem. 38, 41 (1899). (8) Mulliken, 

“ Method ” I, 169 170 (1904). (9) llovey, Hodgkins, Ind. Eng. Chem., Anal. Ed. 9, 509- 

511 (1937). (10) FairhouriKs Foster, J. Chem. Soc. 127, 2762-2763 (192.5). 

(11) Fairbourne, I'oster, J. ('hem. Soc. 1926, 2763. (12) Fairbouriie, Stephens, J. Chem. 

Soc. 1932, 1975. (13) van Hoogstraten, Rec. trav. chim. 51, 427 (1932). (14) Bickel, French, 

J. Am. ('hem. Soc. 48, 749 (1926). (15) Fulmer, Hickey, Underkofler, hid. Eng. Chern., Anal. 

Ed. 12, 72^1-730 (1940). (16)||/V.llen, ('hur!>ouiiior, Coleman, hid. Eng. Chem., Anal. Ed. 12, 

384 387 (1940). 


1:6550 /i-ANISYL-METHYL-CARBINOL 

(p-Mothoxyphcnyl-in€ithyl 
carbinol) 


CHa 


H C 9 H 12 O 2 
!—CH 3 
OH 


Beil. VI-90B 


B.P. abt. 310'^ cor./7G0 mm. (1) 


of = 1.086 (2) 


n,) = 1.5.37 <2) 


Oil with odor of anise — On distn. dec. with loss of water and polymerization (3) but 
when pure can b(j distd. under reduced pressure. 

C on oxidn. with C-rOs + H 2 SO 4 (T 1.72) yields />-methoxyaoetophenone (1:5140). 


(© i)-Anisyl-methyl-carbinyl iV-phenylcarbamate: from C -f phenylisocyanate on stdg. 
at room ternj).; lulls, from ale., m.p. 82-83® (2). 


1:6559 (1) Zeichmeister, Rom, Ann. 468, 125 (1929). (2) Klages, Ber. 36, 3692 (1903). 

(3) Edgar Stedman, Ellen Stedman, J. Chem. Soc, 1929, 613 -614. 


Alcohols for Which Data Are Available Only under Reduced Pressure 


1:6700 


tf,/.PHENYL-n-PROPYL-CARBINOL H C 10 H 14 O 



Peil. VI-532 


M.P. 16® (1) 


= 0.9833 (1) nf? = 1.5166 (1) 
2)^® ^ = 0.9739 (1) = 1.5191 (2) 


C dist. only under reduced press., b.p. 78.0-78.2®/0.5 mm. (2); 94—96°/6 mm. (3); 
117-118®/18 mm. (1). 

C htd. with KHSO 4 yields l-phenylbutene-2, b.p. 184-186® (4). 

C on oxidn. with CrOs + H 2 SO 4 (T 1,72) yields phenyl ri-propyl ketone (1:5536). 


(g) {/,Z-Phenyl-n-propyl-carbmyl ^-nitrobenzoate: m.p. 58® (5). 

® d,Z-Phenyl n-propyl-carbinyl hydrogen phthalate: ndls. from CS 2 + It. pet., m.p. 

90-91°; Neut. Eq. 298 (1). [Use in resolution of C (1).] 

® d,Z-Phenyl-n-propyl-carbinyl iV-(a-naphthyl)carbamate: m.p. 98-99° (6). 


1:6700 (1) Kenyon, Partridge, J. Chem. Soc. 1030 , 128-129. (2) Norris, Cortese, J. Am. Chem.. 
Soc. 40 , 2645 (1927). (3) Huston, Strickler, J. Am. Chem. Soc. 55 , 4317 (1933). (4) Glacet, 
BtUl. soc. chim. (6) 5 , 898 (1938). (6) Abragam, Deux, Compt. rmd. 205 , 285-286 (1937). 
(6) Magnani, McElvain, J. Am. Chem. Soc. 60 , 819 (1938). 
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1:6710 n-BUTYl-PHEHYL-CARBINOL H CuHisO Befl. S.N. 633 

W-C 4 H 9 —C— ^ ^ 

(!)h 

B.P. 183-124712 mm. (1) = 0.9678 (1) n?>® = 1.6118 (1) 

137721 mm. (2) 

C on oxidn. with CrO.j + (T 1.72) yields ri-butyl phenyl ketone (1:5555). 

1:6710 (1) Veniimnicn, Bull. soc. cMm. Bdg. 33, 100 (1024). (2) Rohliii, Davidson, Bogart, 

J. Am, Chem. Soc. 57, 155 (1035). 


1:6720 n-AMYL-PHENYL-CARBINOL H CiaHigO Beil. S.N. 533 

n-CsHii 

B.P. 170760 mm. {1) Z^® = 0.9477 <1) n?? = 1.5048 (1) 

C on oxidn. with K 2 Cr 207 + H 2 SO 4 (cf. T 1.72) yields n-amyl phenyl ketone (1) (1:5111). 
1:6720 (1) Davies, Dixon, Jones, J. Chem. Soc. 1930, 470. 




CHAPTER XI 


GENUS 9. ETHERS, HYDROCARBONS, ETC. 

1. Alphabetical Name Index* 


Acenaphthene. 1: ItZS 

Allyl ethyl ether.1:7850 

AUyl methyl ether. 1:7880 

n-Amyl benzene. 1:7549 

ter-Amy Ibenzene. 1:7540 

w-Arnylcyclohexane. 1:8488 

ter-Amyl (*thyl <^ther. 1:7910 

n-Amyl methyl ether. 1:7905 

ter-Amyl methyl ether. 1:7880 

n-Amyl a-naphthyl ether. 1:7138 

n-Amyl /ti-naphthyl ether. 1:7117 

Anethole. 1:7115 

Anisole. 1:7445 

Anthracene. 1:7885 

Benzene. 1:7400 

Benzyl n-butyl ether. 1:7565 

Benzyl ethyl ether. 1:7530 

Benzyl isobutyl ether. 1:7568 

Benzyl methyl ether. 1:7475 

Benzyl a-naphthyl ether. 1:7190 

Benzyl /3-naphthyl ether. 1:7841 

Biphenyl... 1:7175 

Biphenylene oxide. 1:7805 

n-Butylbenzene. 1:7515 

sec-B uty 1 benzene. 1:7490 

/er-Butylbenzene. 1:7460 

n-Butyley clohcxane. 1:8478 

n-Butyl ethyl ether. 1:7895 

«ec-Butyl ethyl ether. 1:7870 

ter-Butyl ethyl ether. 1:7860 

n-Butyl isopropyl other. 1:7915 

n-Butyl methyl ether. 1:7855 

ecc-Butyl methyl ether. 1:7840 

ter-Butyl methyl ether. 1:7830 

n-Butyl phenyl ether. 1:7555 

n-Butyl 7i-propyl ether. 1:7985 

n-Butyl o-tolyl ether. 1:7575 

Butyne-1. 1:8000 

Butyne-2. 1:8005 

Cetane. 1:8900 

Cineole. 1:7500 

Cumene. 1:7440 

Cyclohexadiene-1,3. 1; 8057 

Cyclohexane. 1; 8405 

Cyclohexene. 1:8070 

Cyclopentadiene-1,3. 1:8030 


*For complete alphabetical name index covering all 
the main alphabetical index. 


Cyclopentane. 1:8400 

C Jyclopentene. 1:8037 

p-i Vmene. 1:7505 

m-Decahy dronaphthalene. 1:8480 

/rarts-Decahydronaphthalene. 1:8476 

7<.-Decane. 1:8800 

Diallyl other. 1:7900 

Di-'n-amyl ether. 1:7970 

Dibenzyl. 1:7149 

Dibcmzyl ether. 1:7640 

Di-ser-butyl. 1:8680 

Di-n-butyl ether. 1:7950 

Di-«<;r-butyl ether. 1:7935 

Dicetyl. 1:7080 

Dicy elohexyl. 1:8490 

m-Diethylbenzeno. 1:7580 

Diethyl other. 1:6110 

3.3- Dicthylpentane. 1:8680 

Di-rt-heptyl ether. 1:7990 

Di-n-hexyl ether. 1:7980 

Diisoamyl. 1:8780 

Diisoamyl ether. 1:7960 

Diiso butyl. 1:8590 

Diisobutyl ether. 1:7945 

Diisopropyl. 1:8515 

Diisopropyl ether. 1:6185 

2.3- Dimethyl butadiene-1,3. 1:8030 

2.2- Dimethylbutane. 1:8510 

2.3- Dimethylbutane. 1:8515 

2.3- Dimethylbu tone-1. 1:8845 

3.3- Dimethyl butene-1. 1:8885 

2.3- Dimethylbutcne-2. 1:8890 

2.2- Dimethylbutene-3. 1:8885 

m-1,2-Dime thy Icy elohtexane. 1:8450 

tmTO8-l,2-Dimethylcyelohexane. . . . 1:8430 

cis-1,3-Dimethylcy clohcxane. 1:8435 

<ra7w»-l,3-Dimcthylcydohpxane. . .. 1:8485 

ci«-l ,4-Dimethylcyclohexane. 1:8440 

<rans-l,4-Dimethylcyclohexane. ... 1:8480 

2,5-Dimethylfuran. 1:8080 

2.3- Dimethy Iheptane. 1:8685 

2.4- Dimethylheptane. 1:8660 

2.5- Dimethylheptane. 1:8670 

2.6- Dimethylheptane. 1:8665 

3,3-Dimethylheptane. 1:8675 

2.2- Dimethylhexane. 1:8585 

2.3- Dimethylhexane. 1:8610 


names of all numbered compounds in this book see 
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2,5-Dimethylhexane. 1:8590 

3»3-DimethyIhexano. 1:8595 

3,4-Dimethylhexane. 1:8690 

2,7-Dimethyloctane. 1; 8790 

2.2- Dimethylpentane. 1:8534 

2.3- Dimethylpentaiie. 1:8554 

2.4- Dinmthylpontaue. 1:8539 

3,3~DimethyIpcntane. 1:8549 

2.3- Dimethylperitene-l. 1:8300 

2.4- Dimethyl pentene-1. 1:8996 

3.3- Dimethylpentene-l. 1:8994 

4.4- Dimothylpent(jne-l. 1:8985 

3.4- Dimethyl pentene-2. 1:8310 

4.4- Dimethylpentciie-2. 1:8999 

2.2- Dimethylpentene-3. 1:8999 

2.3- Dimethylpenten(>-3. 1:8310 

2.2- Dimethylpentcii(i-4. 1:8985 

2.2- Dimethylpropanc. 1:8499 

Dipeiitene. 1; 8165 

1.2- Diphenoxy ethane. 1:7935 

1.3- Diphenoxy propane. 1:7170 

0 -Diphenyl benzene. 1:7165 

m-Diphenyl benzene. 1:7910 

p-Dipheny 1 benzene. 1:7980 

Diphenyl ether. 1:7195 

Diphenylmethane. 1:7190 

Di-n-propyl ether. 1:7885 

Divinyl ether. 1:7800 

n-Docosanc. 1:7050 

rt-Dodocanc. 1:8840 

n-Dotriacontane. 1:7080 

Durehe. 1:7195 

w-Eicosane. 1:7045 

Ethylbenzene..... 1:7410 

2- Ethylbutene-l. 1:8965 

Ethylcyclopentane. 1:8415 

Ethylcyclohexane. 1:8460 

Ethylene glycol dimethyl ether. ... 1:6141 

Ethylene glycol diphenyl ether.... 1:7935 

Ethylene glycol ethyl methyl ether 1:6159 
Ethylene glycol methyl n-propyl 

ether. 1:6191 

3- Ethylheptane. 1:8695 

3-Ethylhexane. 1:8635 

2-Ethylhexene-l. 1:8370 

Ethyl isoamyl ether. 1:7990 

Ethyl isobutyl ether. 1:7865 

Ethyl isopropyl ether. 1:7895 

2- Ethyl-3-methy 1 butene-1. 1; 8818 

Ethyl methyl ether. 1:6100 

3- Ethyl-3-methylpentane. 1:8630 

Ethyl a-naphthyl ether. 1:7635 

Ethyl/S-naphthyl ether. 1:7135 

3-Ethylpentane. 1 ^ 8569 

2- Ethylpentene-l. 1:8396 

3- Ethylpentene-2. 1:8330 

Ethyl n-propyl ether. 1:7845 

Ethyl o-tolyl ether. 1:7595 

Ethyl m-tolyl ether. t: 7545 

Ethyl p-tolyl ether. Is7535 

Ethyl vinyl ether . 117810 

Eugenol methyl ether. 1:7606 


d-Fenchonc. 1:7547 

Fluoranthene. 1:7943 

Fluorcnc. 1:7945 

Furan. . 1:8015 

n-Hendecaiie. 1:8890 

n-Heptadecane. 1:7035 

Heptadcct'iKj-l. 1:7090 

n-Heptanc. 1:8575 

HepteiK*-1. 1:8394 

Heptene-2. 1:8334 

Heptenc-3. 1:8339 

Hepty ne-1. 1:8085 

Heptyne-2. 1:8100 

Heptyne-3. 1:8095 

n-Hexac‘ 08 anc. 1:7070 

n-Hexadecanc... 1:8900 

Hcxadccoiic*-l. 1:7000 

H exadeej'^ ne-1. 1:7095 

Hcxadicne-1,5. 1:8045 

Hcxadiene-2,4. 1:8060 

Hexaethyl benzene. 1:7960 

Hexarnethyl benzene. 1:7965 

Hexaiiiethylethane. 1:7090 

n-Hexan(‘. 1:8530 

Hexene-1. 1:8955 

Hexene-2. 1:8980 

Hexene-3. 1:8970 

Hcxyne-1. 1:8055 

Hexyne-2. 1:8075 

Hexyne-3. 1:8065 

Hydrindeno. 1:7511 

Hydroquinone dibenzyl ether. 1:7955 

Hydroquinone dic'thyl ether. 1:7185 

Hydroquinone dimethyl ether. 1:7160 

Hydroxy hy d roq ui n o lUi tri methyl 

ether. 1:7607 

Indene. 1:7599 

Isoamyl cyclohexane. 1:8484 

Isoamyl methyl ether. 1:7890 

Isoamyl or-naphthyl ether. 1:7645 

Isoamyl d-naphthyl ether. 1; 7198 

l8t)butyl methyl ether. 1:7835 

Isoeugenol methyl ether. 1:7695 

Isoheptanc. 1:8559 

Isohexane.. 1:8590 

“ Isooctane ”. 1:8580 

Isopentane. 1:8500 

Isoprene. 1:8090 

Isopropylcyclohexane. 1:8464 

Isopropylcycloptaitane. 1:8445 

Isopropyl methyl etlier. 1:7805 

Isopropyl phenyl ether. 1:7519 

Isopropyl n-propyl ether. 1:7875 

Isosafrole. 1:7610 

d-Limonene. 1:8175 

p-Menthanc. 1:7465 

Mesitylene. 1:7455 

2-Mcthoxybiphenyl. 1:7130 

4-Methoxybiphcnyl . 1:7915 
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2-Methylbutan<'. 1:8500 

2- Methylbuten(vl. 1:8210 

3- MothyH)Utenc-l. 1:8200 

2-Methylbutene-2. 1:8220 

2- M othylbu tcne-3. 1:8200 

3- Mothylbutync-l. 1:8010 

Methylcyclohexane. 1:8410 

Methy ley do pentane. . .. 1:8403 

2- Methylheptane. 1:8615 

3- Methylhcptane. 1:8640 

4- Methylheptane. 1:8625 

4-Methyl heptene-l. 1:8360 

2- M cthy Ihcxanc. 1:8559 

3- Mothylhexane. 1:8564 

2- Methylhexene-l. 1:8320 

3- M othy lhoxene-1. 1:8298 

4- Mothylhexene-l. 1:8316 

5- Mcthylhexeiie-l. 1:8302 

2- Methylhexene-2. 1:8328 

3- Methylhoxene-2. 1:8322 

4- Methylhex«me-2. 1:8306 

5- Methylhcxene-2. 1:8308 

2-M ethylhexene-3. 1:8314 

2- Methylhexene-4. 1:8308 

3- Methylhexcnc-4. 1:8306 

2- Methylhcxeue-5. 1:8302 

3- Methylhexene-5. 1:8316 

M ethylisopreno. 1:8050 

a-Methylnaphthalcne. 1:7600 

/!i-Methylnaphthalene. 1:7605 

Methyl a-naphthyl ether. 1:7630 

Methyl /J#-naphthyl ether. 1:7180 

2- M othy loctaiie. 1:8700 

3- Methyloctane. 1:8705 

4- M ethy lo<;taiie. 1:8690 

2- Methylpentanc. 1:8520 

3- Methylpentunt*. 1:8525 

2- Methylpent(‘n(^-l. 1:8250 

3- Methylpentcne-l. 1:8235 

4- Methylpeutene-l. 1:8230 

2- M ethylpen tene-2. 1:8275 

3- Methylpentene-2. 1; 8260 

4- M ethy Ipentcn e-2. 1:8240 

2-M ethylpentene-3. 1:8240 

2-Methylpentene-4. 1:8230 

Methyl n-propyl ether. 1:7815 

Methyl o-tolyl (*ther. 1:7480 

Methyl m-tolyl ether. 1:7510 

Methyl p-tolyl ether. 1:7495 

Naphthalene. 1:7200 

Neopentane. 1:8499 

n-Nonane. 1:8710 

Nonene-1. 1:8895 

Nonyne-1. 1:8125 

Nonyne-2. 1:8155 

Nonyne-3. 1; 8135 

n-Octadecane. 1:7040 

Octadecene-1. 1:7030 

n-Octane. 1:8655 

Octene-1. 1:8375 

Octene-2. 1:8880 

Ootyne-1. 1:8105 


Octyne-2. 1:8110 

Octy ne-3. 1:8115 

Octy ne-4. 1:8120 

n-Pentadoca m*‘. 1:8880 

Pentadiene-1,3. 1:8035 

Pentamethyl benzene. 1:7150 

7 /-Pentune. 1:8505 

PentencvJ. 1:8205 

Pentene-2. 1:8215 

Pentyne-1. 1:8025 

Pentyne-2. 1:8040 

Phenan throne. 1:7240 

Phenetole. 1:7485 

Phenylaoetylone. 1:7425 

Phcnylc‘y(‘loh(‘xano. 1:7595 

Phenyl w-propyl (‘ther. 1:7533 

Phloroghieinol trimcthyl ether. 1:7148 

a-Pinene. 1:8150 

Prehniteno. 1:7548 

?i-Propylbenzeno. 1:7450 

7 *-Propylcy elohexane. 1:8468 

7 i-Propylcyr-lopentane. 1:8455 

Pseudocuni(‘ne. 1:7470 

Pyroeateehol dibenzyl ether. 1:7172 

Pyroeateehol diethyl ether. 1:7140 

Pyrogallol trinadhyl ether. 1:7145 

Reaoreinol diethyl ether. 1:7585 

Resorcinol dimethyl ether. 1:7570 

Rctcne. 1:7237 

Safrole. 1:7580 

Stilbene. 1:7250 

Styrene. 1:7435 

n-Tetracoaanc'. 1:7065 

n-Tetradecane. 1:8860 

1,2,3,4-Tctrahydronaphthalene. . . . 1:7550 

2.2.3.3- Tetraiiiethylhutane. 1:7090 

Tetramethylethylen(‘. 1:8290 

Tetramethylinothanc!. 1:8499 

2.2.4.4- Tetrainethy Ipentanc. 1:8645 

Toluene. 1:7405 

2.2.3- Trimethylbutanc. 1:8544 

Trimethylethylene. 1:8220 

2,2,5-Trimethylhexane. 1:8650 

2.2.3- Trimothylpentane. 1:8593 

2.2.4- Trimethylpciitan(;. 1:8580 

2.3.3- Trimethylpentane. 1:8605 

2.3.4- Trimethylpentane. 1:8600 

2.4.4- Trimethylpenteno-l. 1:8340 

2.4.4- Tri methyl pen tene-2. 1:8345 

1.3.5- Triphenylbenzene. 1:7270 

Triphenylmethane. 1:7220 

«-Undecane. 1:8820 

Veratrole. 1:7560 

Xanthone. 1:7275 

o-Xylene. 1:7430 

wi-Xylene. 1:7420 

p-Xylene. 1:7415 
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ETHERS, HYDROCARBONS, ETC. 

2. Chemical Type Index 

(Names used here are not necessarily same as subject index names) 


I. Ethers 
ct . Monoethers 
A. Purdy aliphatic ethers 
Ai Symmetrical saturated ethers 


Di(‘thyl ether. 1:6110 

Di-n-propyl ether. 1:7885 

Diisopropyl ether. 1:6125 

Di-n-l)utyl ether. 1:7950 

Diisobutyl ether. 1:7945 

Di-sec-butyl ether. 1:7935 

Di-n-amyl ether. 1:7970 

Diisoainyl ether. 1:7960 

Di-n-hexyl either. 1:7980 

Di-n-hcptyl ether. 1:7990 

A 2 Symmetrical unsaturated eth(‘ra 

Divinyl ether. 1:7800 

Diallyl ether. 1:7900 

Aa Unsymmetrical saturated ethers 
(o) Those with a methyl group 

Methyl ethyl ether. 1:6100 

Methyl yi-propyl ether. ... 1:78I5 

Method isopropyl ether. ... 1:7805 

Methyl n-butyl (‘th(T. 1:7855 

Methyl iso butyl ether. 1:7835 

Methyl ifcc-butyl ether. . . . 1:7840 

Methyl <cr-butyl ether.... 1:7830 

Methyl n-amyl ether. 1:7905 

Methyl isoamyl ether. 1:7890 

Methyl <cr-amyl eth(T. 1:7880 

(6) Those vrith an ethyl group 

Ethyl methyl other. 1:6100 

Ethyl 7i-proi)yl ether. 1:7845 

Ethyl isopropyl ether. 1:7825 

Ethyl n-butyl ether. 1:7895 

Ethyl isobutyl ether. 1:7865 

Ethyl scc-butyl eth<‘r. 1:7870 

Ethyl/cr-butyl ether. 1:7860 

Ethyl isoamyl ether. 1:7920 

Ethyl /cr-aniyl ether. 1:7910 

(c) Those with a n~propyl group 

n-Propyl methyl ether. 1:7815 

n-Propyl ethyl ether. 1:7845 

n-Propyl isopropyl cth(’r.. . 1:7875 

n-Propyl n-butyl (ither.... 1:7925 

(d) Those with an isopropyl group 
Isopropyl methyl ether... . 1:780^ 

Isopropyl ethyl ether. 1:7825 

Isopropyl n-propyl ethcir.. . 1:7875 

Isopropyl n-butyl ether.... 1:7915 

(e) Those with a n-butyl group 
n-Butyl methyl ether. 17855 


7 ?,-Butyl ethyl ether. It7805 

7 i-Butyl n-propyl ether.... It 7925 
n-Butyl isopropyl ether.... 1:7915 

(/) Those with an isobutyl group 

Isobutyl m(‘thyl ether. 1:7835 

Isobutyl ethyl ether. 1:7865 

(jg) Those with a sec-butyl group 
.src-Butyl methyl ether.... 1:7840 

,scc-Butyl ethyl ether. 1:7870 

{h) Those unth a ter-hulyl group 
/cr-Butyl methyl ether.... 1:7830 

/cr-Butyl ethyl eth(*r. 1:7860 

{i) Those with amyl groups 

n-Amyl methyl ether. 1:7905 

Isoamyl im'thyl <‘ther. 1:7890 

Isoarny] ethyl ether. 1:7920 

/cr-Amyl methyl ether. 1:7880 

ter-Amyl ethyl ether. 1:7910 

A 4 Unsymmetrical unsaturated ethers 

Vinyl ethyl ether. 1:7810 

Allyl methyl other. 1:7820 

Allyl ethyl ether. 1:7850 

B. Alkyl aryl ethers 

Bi Methyl aryl ethers 
Methyl phenyl ether. 1:7445 

Methyl ^>-t()lyl ether. 1:7480 

Methyl m-tolyl ether. 1:7510 

Methyl p-tolyl ether. 1 :7495 

Methyl a-naphthyl ether.. 1:7630 

Methyl /3-naphthyl ether. . 1:7180 

Methyl o-xcnyl ether. 1:7130 

Methyl p-xenyl ether. 1:7215 

Methyl p-propenylphenyl 

ether (anethole). 1:7115 

Bo Ethyl aryl ethers 
Ethyl phtinyl ether. 1:7485 

Ethyl o-tolyl ether. 1:7525 

Ethyl w-tolyl ether. 1 :7545 

Ethyl p-tolyl ether. 1 :7535 

Ethyl a-naphthyl ether_ 1:7635 

Ethyl / 8 -naphthyl ether.... 1:7135 

Bs Propyl aryl ethers 

n-Propyl phenyl ether. 1 :7533 

Isopropyl phenyl ether.... 1:7512 
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B 4 Butyl aryl ethers 

n-Butyl phenyl ether. 1 :7555 

n-Butyl o-tolyl ether. 1 :7575 

Bs Amyl aryl ethers 
n-Amyl a-naphthyl ether. . 1:7133 

n-Amyl /^-naphthyl ether. . 1:7117 

Isoamyl a-naphthyl ethcT., 1:7645 

Isoamyl /3-naphthyl ether.. 1:7138 

Be Phenol alkyl ethers 

Phenyl methyl ether. 1 :7445 

Phenyl ethyl ether. 1:7485 

Phenyl n-propyl ether. 1 :7533 

Phenyl isopropyl ether.... 1:7513 

Phenyl n-butyl ether. 1:7555 

o-Tolyl methyl ether. 1:7480 

o-Tolyl ethyl ether. 1:7535 

o-Tolyl n-butyl ether. 1:7575 

m-Tolyl methyl ether. 1:7510 

m-Tolyl ethyl ether. 1:7545 

p-Tolyl methyl ether. 1:7405 

2 >-Tolyl ethyl ether. 1:7535 

a-Naphthyl methyl ether.. 1:7630 

a-Naphthyl ethyl ether.,.. 1:7635 

a-Naphthyl n-amyl ether.. 1:7133 

a-Naphthyl isoamyl ether. 1:7645 

/ 8 -Naphthyl methyl ether.. 1:7180 

/ 8 -Naphthyl ethyl ether.... 1:7135 

/3-Naphthyl n-amyl ether.. 1:7117 

/S-Naphthyl isoamyl ether.. 1:7138 

o-Xenyl methyl ether. 1:7130 

2 >-Xenyl methyl ether. 1:7315 

C. Alkaryl alkyl ethers 

Benzyl methyl ether. 1 :7475 

Benzyl ethyl ether. 1:7530 

Benzyl n-butyl ether. 1:7565 

Benzyl isobutyl ether. 1:7563 

D. Alkaryl aryl ethers 

Benzyl a-naphthyl ether... 1:7190 

Benzyl /3-naphthyl ether... 1:7341 

£. Dialkaryl ethers 

Dibenzyl ether. 1:7640 

F. Diaryl ethers 

Diphenyl ether. 1:7135 

G. Ethers with I ketero 0 atom. 

Furan—. 1:8015 

2,5-Dimethylfuran. 1:8080 

Dibenzofuran. 1:7305 

Xanthone. 1:7375 

Cineole. 1:7500 


/ 3 . Diethers (2 ether linka/^es) 

A. Purely aliphatic 
Ethylene glycol dimethyl 

ether. 1:6141 

Ethylene glycol methyl 

ethyl ether. 1; 6159 

Ethylene glycol methyl n- 

propyl ether. 1:6191 

B. Partly aromatic 
Ethylene glycol diphcnvl 

ether. 1:7335 

Trimethylene glycol diphenyl 


ether. 1:7170 

Pyrocatochol dimethyl t‘ther 1:7560 
Pyrocatcchol diethyl ether. 1:7140 

PyrocatfKihol dibenzyl ether 1:7173 

Resorcinol dimethyl ether.. 1;7570 

Resorcinol diethyl ether.... 1:7585 

Hydroquinone dimethyl 

ether. 1:7160 

Hydroquinone diethyl 

ether. 1:7185 

Hydroquinone dibenzyl 

ether. 1:7355 

4-Allylpyrocatechol dimethyl 

ether. 1:7606 

4-Propenylpyrocatechol di¬ 
methyl ether. 1:7635 

4-Allyl-l,2-methylenedioxy- 

benzeno (safrole). 1:7580 

4-Propenyl-1,2-methylenedi- 

oxy benzene (isosafrfde).. 1:7610 

7. Triethers (three ether linkages) 

Pyrogallol trimethyl ether. 1:7145 

Hydroxyhydroquinonc tri¬ 
methyl ether. 1:7607 

Phloroglucinol trimethyl 
ether. 1:7148 


II. Hydrocarbons 
a. Purely Acyclic Hydrocarbons 


A. Alkanes 

CftHn n-Pentane. 1:8505 

2-Mcthylbutane... 1:8500 

2.2- Dimethylpro- 

pane. 1:8499 

CeHii n-Hexane. 1:8530 

2- Methylpentane.. 1:8530 

3- Methylpentane.. 1:8535 

2.2- Dimethylbutane 1:8510 

2.3- Di methylbutanc 1:8515 

C 7 H 16 n-Heptane. 1:8575 
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ETHEJiS, HYDROCARBONS, ETC. 


2- Mcthylhexaii(!... 1:8559 

3- Methylhexaii(^... 1:8564 

2.2- Dimethyl- 

pentane. 1 ; 8534 

2.3- Dinicthyl- 

pentanc. 1:8554 

2.4- Diinethyl- 

pentaue. 1:8539 

3»3-Di methyl- 

pentane . 1:8549 

3 -Ethylpentane.. , . 1:8569 

2,2,3-Trimothyl- 

butane. 1:8544 

GsHib w-Octane. 1:8655 

2 - Methylheptano. , 1:8615 

3- Methylheptane. . 1:8649 

4- Methylheptano. . 1:8625 


2.2- DimethyIhexane 1:8585 

2.3- Dirnethylhexane 1:8616 

2,5-Diniothylhexano 1:8590 

3.3- Dimcthylh('xane 1:8595 

3.4- Dimethylhc'xane 1:8620 


3-Ethy Ihexane. 1:8635 

2,2,4-Trirnethyl- 
pentanc. 1:8580 

2.2.3- Triin ethyl- 

pentane . 1:8593 

2.3.3- Trimcthyl- 

pentane. 1:8605 

2.3.4- Triinethyl- 

pentane. 1:8600 

3-Ethyl-3-methyl- 

pentane. 1:8630 

2.2.3.3- Tetraniethyl- 

butane (hexa- 
methylethane) . . 1:7090 

CbHbo n-Nonane. 1:8710 

2 - M ethyloctane- 1:8700 

3- M ethyloctane- 1:8705 

4- Methyloctane- 1:8690 

2 . 3 - Diinethyl- 

heptane. 1:8685 

2.4- Dimethyl- 

heptane. 1:8660 

2 , 6 -Dimethyl- 

heptane. 1:8670 

2 , 6 -Dimethyl- 

heptane. 1:8665 

3 , 3 -Dimethyl- 
hentane. 1:8675 


3 -Ethylheptane- 1:8695 

2,2,5-Trimethyl- 

hexane. 1:8650 

3 , 3 -Diethylpentane 1:8680 

2,2,4,4-Tetramethyl- 

pentane. 1:8645 

C 10 H 22 w-Decane. 1:8800 

2,7-I)imethyloctane 1:8720 

C 11 H 24 7J-Undecane. 1:8820 

C 12 H 2 B w-Dodecane. 1:8840 

ChHso n-Tetradccane. 1:8860 

CisHsa /i-Pentadecane. 1:8880 

C 16 H 34 n-Hexadecaue. 1:8900 

C 17 H 36 rt-Heptadecane. . . . 1:7035 

CibHsh n-Octadecane. 1:7040 

C 20 H 42 n-Eicosane. 1:7045 

C 22 H 46 n-Docosane. 1:7050 

C 24 H 50 Ti-Tetracosane. 1:7065 

r 26 H 54 n-Hcxacosane. 1:7070 

C 32 H 66 Ti-Dotriacontane 

(bicetyl) . 1:7080 

B. Alkenes 

OfcHio Pentene-1. 1:8205 

PeDte.ne-2. 1:8215 


2- M ethylbutene-1.. 1:8210 

3- Methylbutene-l 1:8200 

2-Methylbutene-2.. 1:8220 


C 8 H ]2 Hexene-1. 1:8255 

Hexene-2. 1:8280 

Hexene-3. 1:8270 


2- Methylpontene-l 1:8250 

3- Methylpent ne-1 1:8235 

4- Methylpentene-l 1:8230 

2- Methylpenteno-2 1:8275 

3- Methylpentene-2 1:8260 

4- Methylpentene-2 1:8240 


2.3- Diinethyl- 

butene-1. 1:8245 

3.3- Dimethyl- 

butene-1. 1:8225 

2.3- Dimethyl- 

butene-2. 1:8290 

2-Ethylbuteue-l... 1: Bim 
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C 7 H 14 HoptPiM^-l........ 1 ; 8324 

Heptene -2 . 1:8334 

Hcpterie-3. 1:8332 

2 - Methylhoxencvl.. 1:8320 

3- Methylhexene-l.. 1:8298 

4- MethyUu?xene-l.. 1:8316 

5- M ethylhexono-1.. 1:8302 

2 -M ethy lhexone- 2 .. 1:8328 

.‘^-M(^thylhc‘xt‘ii<^-2.. 1:8322 

4- Methylhexene-2.. 1:8306 

5- Methylhoxenc‘-2.. 1:8308 

2-Methylhcxone-3.. 1:8314 

2.3- Diincthyl- 

penteno~l. 1:8300 

2.4- Diirmthyl- 

pentene-1. 1:8296 

3.3- Diincthyl- 

pcntene -1 . 1; 8294 

4.4- 1 )iniethj4-- 

pciitcne -1 . 1:8285 

3.4- DiniethyJ- 

pent(*ne -2 . 1:8310 

4.4- Diinethyl- 

peiit(?ne -2 . 1:8292 

2 - EthyIp<^ntenc^l. . 1:8326 

3- Ethylpeiiten<}-2. . 1:8330 

2-Ethj’I-3-niethyl- 

butone -1 . 1:8318 

CsHic Octeuvl. 1:8375 

Octtjne -2 . 1:8380 

4- Methylh(‘ptcno-l 1:8360 

2- Ethylhoxouc‘-l. . . 1:8370 

2.4.4- TriiiJ(?thyl- 

peiitene-I. 1:8340 

2.4.4- Triniethyl- 

pentcne -2 . 1:8345 

C 9 H 18 Noncne-1. 1:8385 

CieHaa Hexadecene-1. 1:7000 

C 17 H 84 Heptadecene-1.... 1:7020 

Cj gHae Octadecene-1. 1; 7030 

C. Alkyriea 

C 4 H 6 Butyne-1. 1:8000 

Buty ne-2. 1:8005 

CgHs Pentyne-1. 1:8025 

Penty ne-2. 1:8040 

3- Methylbutyne-l . 1:8010 

CeHio Hexyne-1. 1:8055 

Hexyne-2. 1:8075 

Hexy ne^. 1:8065 


C 7 Hi 2 Heptyne-1. 1:8085 

Heptync-2. 1:8100 

Hepty ne-3. 1:8095 

CkHu Octyne-1. 1:8105 

Octy ne-2. 1:8120 

()etyno-3. 1:8115 

Octy ne-4. 1:8110 

C’aHift Noiiyne-1. 1:8125 

N ony ne-2. 1:8155 

N ony ne-3. 1:8135 

C 10 H 30 Hexadecyno-l. 1:7025 

D. Alkadienes 

CfcHs Pentadiene-1,3. . . . 1:8035 

2-M ethy Ibutadiene- 

1,3. 1:8020 

CeHio Hexadiemvl,5. 1:8045 

Hexadiene-2,4. 1:8060 

2,3-Diincihylbu- 

tadiene-1,3. 1:8050 

/3. Cyclic IIydhocarbons 
A. Cyclancs 

CgHio Cyclopentanc. 1:8400 

C 6 H 12 (Cyclohexane. 1:8405 

M ethylcy (dopen- 

tane. . 1:8403 

C 7 H 14 Methylcyclohexane 1:8410 
Ethylcyclopentane. 1:8415 

CsHie Ethyloyclohexane.. 1:8460 

cis-1,2-Dimethyley- 

clohexanc. 1:8450 

trans-1 ,2-Dimethyl- 

cy clohexane. 1:8430 

1,3-Dimethy 1- 

ey clohexane. 1:8435 

t rans- 1,3- Di in ethy l- 

cyclohexane .... 1:8425 

rzjs-1,4-Diinethyl- 

cy clohexane. 1:8440 

irans~l ,4-Dimethyl- 

cy clohexane. 1:8420 

n-Propy Icy clo- 

pentane. 1:8455 

Isopropylcyclopen- 

tane. . 1:8445 

CsHig ri-Propylcyclohex¬ 
ane . 1:8468 

Isopropylcyclo- 

hexane. 1:8464 

CioHjo n-Butylcyclohexane 1:8472 
p-Menthane... 1:7465 

CuH 22 ti-Amylcyclohexane 1:8488 
Isoamylcyclohexane 1:8484 
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C 10 H 18 cifi“D(Jcahydronaph> 


thalcnc. 1:8480 

irarw-Decahydro- 

naphthalene. 1:8476 

Ci 2 H 22 Dicyclohexyl. 1:8490 

B. Cyclenea 

CsIIh Cyt^lopentene. 1:8037 

CeHio Cyclohexciie. 1:8070 

C. Cyclmlinies 

CfjHe Cyclopentadicno- 

1,3. 1:8030 


CeHa Cyclohcxadienc-1,3 1:8057 


D. Aromatic hydrocarbons 
Di Mononuclear 

CeHft Benzene. 1:7400 

CtHs Toluene. 1:7405 

o-Xylcne. 1:7430 

m-Xylenc. 1:7430 

p-Xyleno. 1:7415 

Ethylbenzene. 1:7410 

C 9 H 12 Mesitylene. 1:7455 

p8cudo(!unienc. 1:7470 

n-Propyl benzt'iie... 1:7450 

Isopropylbenzene.. 1:7440 

C 10 H 14 p-Cynienc. 1:7505 

W((-Dieth5'lbenz(^no,. 1:7530 

Prchnitene (1,2,3,4- 
tetramethylben- 

zcne). 1:7548 

Durene (1,2,4,5- 
tet^aIncthylben- 

zcnc). 1:7195 

n-Buty] benzene.... 1:7515 

«e^-Butylbenzene... 1:7490 

ter-Butylbenzenc... 1:7460 

C 11 H 16 Pentamethyl ben¬ 
zene . 1:7150 

n-Ainylbenzene.. . . 1:7549 

^er-Amylbenzene... 1:7540 


C 12 H 18 Hexamethylbcnzenc' 1:7365 
CisHao Hexaethylbenzene.. 1:7360 


D 2 Binuclear 

C 9 H 8 Indene. 1:7533 

CioHs Naphthalene. 1:7300 

CiiHio a-Methylnaphtha- 

lene. 1:7600 

ethy Inaphtha- 
lene. 1:7605 

CiiHin Binhenyl. 1:7175 


C 13 H 12 Diphenylmcthane.. 1:7130 

C, 4 Hi 4 Dibenzyl. 1:7149 

C 18 H 14 o-Diphcnylbenzene 1:7165 
m-Diphenylbt?nzene 1:7310 
p-Diphenylbenzene 1:7380 

CigHin Triphenylmethane 1:7330 
1,3,5-Triphenylbe‘n- 


zcnc. . 1:7370 

D 3 Polynuclear 

C 12 H 10 Aeenaplithene. 1:7335 

Kluorene. 1:7345 

CuHio .\nthrac(‘ne. 1:7385 

J*henanthrenc. 1:7340 

CieHio Fluoranthene. 1:7343 

CisliiH Itetone. 1:7337 

E. Aromatic hydrocarbons {with unsatu- 
rated side chaia) 

ChHg Phenylacetylene. . . 1:7435 

CsHs Styrene. 1:7435 

C, 4 Hi 2 Stilbene. 1:7350 


F. Hydrogenated aromatic hydrocarbons 
Hcjxahydrobenzene 1:8405 
C'tHu Ilexahydrotoluene 1:8410 


Cgllie Hoxahydrocthyl- 

bcaizene. 1:8460 

cis-H exahydro-o 

xylene. 1:8450 

f m H cxahy dr 0 - 0 - 

xylene. 1:8430 

cis-Hexahydro-n^- 

xylene. 1:8435 

<rans-Hexahydro-m- 

xylcne. 1:8435 

cis-H(>x ahy dr o-p- 

xylene. 1:8440 

trarisdd ex ah>'dro-p- 

xylene. 1 ;8430 

C 9 H 10 Hydrindene 

(indane). 1:7511 

C 9 H 18 Hexahydro-n-propyl- 

bdizeno. 1:8468 

HexahydrtMsopropyl- 

benzene. 1:8464 

CioHis cw-Decahydro- 

naphthalcne. 1:8480 

<ran«-Decahydro- 

naphthalene. 1:8476 

C 10 H 20 Hexahydro-n-butyl- 

cy clohexane. 1:8473 

Hexahydro-p- 

cymene.... . 1:7465 
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C 11 H 22 Hexahydro-n-amyl- 


benzcnc. 1:8488 

Hexahydro-isoaniyl- 

benzcne. 1:8484 

C 12 H 12 1,2,3,4-Tetrahydro- 

naph thaleue. 1:7550 

C 12 H 16 Phenylcyclohcxane 1:7595 
C 12 H 22 Dodecahydro- 

biphenyl . 1:8490 


G. Terpene hydrocarbons 


C 10 H 16 Diperitene. 1:8165 

d-Limonene. 1:8175 

a-Pinene. 1:8150 

III. UnreACTIVE Ketones Falling in 
Genus 9 

d-Fenchone. 1:7547 










ORDER I: SUBORDER I: GENUS 9: HYDROCARBONS, etc- 

Division A, Solids 


Section 1. “ Non-aromatics ” 

- DICYCLOHEXYL C 12 H 22 Beil. V-108 

(Cy clohexylcy clohexane; CH 2 —CH 2 CH 2 —CH 2 

dodecahydrobi{)henyl) / \H H/ \ 

H 2 C C-C CH 2 

\ / \ / 

CH 2 —CH 2 CH 2 —CH 2 

M.P. 3.5-4.0® Df = 0.8848 nf? = 1.4795 

See 1:8490. Genus 9: Division B: Section 5. 

1:7000 HEXADECENE-1 CH 3 .(CH 2 )i 3 .CH=CH 2 Ci 6 Hs 2 Beil. I 226 

(Cetene) 

M.P. +4.0° (1) B.P. 164.5-155i°8 {D Of = 0.7826 (2) nf? = 1.4418 (3) 

n?>® = 1.4396 (3) 

C adds Br 2 (T 1.91) [yielding cetene dibromide (1,2-dibromohexadecane) [Beil. 1-172]], 
cryst. from ale., m.p. 13.5® (4) (5). B.B. No. ~ 71 (T 1.925). 

[For conversion of C to hexadecyne-1 (1:7025) via actn. of ale. KOH on cetene dibromide 
(86% yield) see (1).] 

C on oxidn. with hot 1% aq, KMn 04 gives n-pentadecylic acid (1:0620) (6). 

1:7000 (l) Langedijk, Stedehouder, Rec. trav. chim, 58, 526 528 (1937). (2) Waterman, Van't 

Spijker, Van Westen, Rec, trav, chim, 48, 1108 (1929). (3) Evans, J. Inst. Petroleum Tech. 24, 

334 (1938). <4) Krafft, Ber. 17, 1373 (1884). (5) Krafft, Grosjean, Ber. 2352-2353 

(1890). jo) Landa, BuU. soc. chim. (4) 43,1087 (1928). 

- n-TETRADECANE CH 3 .(CH 2 )i 2 .CH 3 CwHso Beil. 1-171 

M.P. +6.6° B.P. 263.6° = 0.7636 

See 1:8860. Genus 9: Division B: Section 6. 




1:70:30-1:7035 
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PHENYLCYCLOHEXANE 

(Cy(;lohexyIbenzenc; hexahydrobiphenyl) 

H CH2—CH2 
y^ 


C12H16 


C CH 2 

CH2~CH2'^ 


M.P. +7.0^^ 

See 1:7595. 


B.P. 238.7° 


0.9441 


Genus 9: Division B: Section!. 


BeU. V-503 


- 1.5254 


— n-PENTADECANE CH3.(CH2)i3.Cn3 C 15 II 32 Beil. M 72 

M.P. +10° B.P. 270.5° Df - 0.7689 nf? = 1.431 

See 1:8880. Genus 9: Division B: Section 0. 


1:7020 HEPTADECENE-l CH3.(CH2)i4.CH--CH2 C17H34 Beil. S.N. 11 

M.P. 11.2° (1) B.P. 155.4-156.4?o (U Df = 0.7892 (1) 

= 0.7859 (1) njf = 1.4417 (!) 

1:7020 (1) Kozaick, Reid, J. Am. Chem. Soc. 60, 2436 (193S). 


1:7025 HEXADECYNE-1 CH 3 .(Cn 2 )i 3 .C=CH CuUzo Beil. 1-262 

(Cetync) 

M.P. +15° (1) B.P. 156-157J5 {!) Dig = 0.7965 (2) 

C adds Br 2 (T 1.91); B.B. No. (T 1.925) - 31. 

C treated with NH 4 OH/CUCI reagt. (T 1.96) gives yellowish green ppt. of cuprous deriv. 
— C treated with alk. K 2 Hgl 4 (T 1.96-B) yields a mercury salt, m.p. 95-96°. 

1:7025 (1) Mulliken, Wakeman, Gerry, J. Am. Chem. Soc. 57, 1607 (1935). (2) Krafft, Reuter, 

Ber. 25, 2247 (1892). 


1:7030 OCTADECENE-1 CH 3 .(CH 2 )i 5 .CH=-GH 2 CisHse Beil. 1-226 

M.P. +18° (1); cf. <4) B.P. 179-180J8 (D i >22 = 0.7884 ( 2 ) = 1,4443 ( 2 ) 

C adds Br 2 (T 1.91). [C in CS 2 treated with Br 2 yields octadecene dibromide (1,2-dibronio- 
octadecane) [Beil. 1-173], Ifts. from ale., m.p. 24° (3), 22 ° {!).] 

1:7030 (1) Meyer, Streuli, Helv. Chim. Acta 20, 1180 (1937). (2) Dover, Hensley, Ind. Eng. 

Chem. 27, 338 (1935). (3) Krafft, Ber. 17,1373 (1884). (4) Deatherage, Olcott, J. Am. Chem. 

Soc. 61, 630-631 (1939). 


- n-HEXADECANE CH 3 . (CH2)i4.CH3 C 16 H 34 BeU. 1-172 

(Cetane) 

M.P. +18.1'’ B.P. 888.6?86 = 0.7751 nf? = 1.4368 

See 1:8900. Genus 9: Division B: Section 6. 


1:7035 n-HEPTADECANE CH,. (CH 2 )is.CH 3 CnH* Beil. 1-173 

M.P. 21.97° (1) B.P. 290-292738 (3) JD^U = 0.7767 (2) nf? = 1.4360 (3) 
C cryst. from w-propyl ale. + acetone, or from acetone in transparent pi. becoming 
opaque at abt. 10° —Spar. sol. MeOH, EtOH, or AcOH; mod. eas. sol. n-propyl ale., 
acetone, ether; eas. sol. CeHe, Igr. — M.p. in cap. tube 23° (1). 
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[For f.p.-compn. diagram of system: C 4- n-hexadecane (1:8900) see (1); for system: 
C + w-octadecane (1:7040) see <!).] 

1:7035 (1) Carey, Smith, J, Cliem. Soc, 1933, 1350-1351. ( 2 ) Mai, Ber, 22, 2134 (1889). 

(3) Wojick, Adkins, J. Am. Chem. Soc. 55, 1293 (1933). 

1:7040 n-OCTADECANE CH 3 .(CH 2 )i 6 .CH 3 CisHss Beil. M 73 

M.P. 28.02° (/3-form) (1) 

27.6° (a-form) (1) 

All specimens of C after repeated crystallization show m.p, 27.9-28.0°, but may be super¬ 
cooled as low as 27.4°. Transparent (a) cryst. then suddenly appear; on htg. cryst. 
become opaque (conv. to /3-form) (1). 

[For prepn. in 97% yield by reduction of n-octadecyl iodide with Zn + AcOH see (2).] 
[For f.p.-compn. data on system: C + 7 i-heptadecane (1:7035) see {!).] 

1:7040 (l) Carey, Smith, J. Chem. Soc. 1933, 1351. ( 2 ) Carey, Smith, J. Chem. Soc. 1933, 346- 
347. 

1:7045 n-EICOSANE CII 3 . (CIl 2 )i 8 *CH 3 C' 2 oIl 42 Beil. 1-174 

M.P. 36.4° (1); cf. (2) (3) 

1:7045 (1) Parks, Huffman, Thomjis, J. Am.. Chem. Soc. 52^ 1034 (1930). ( 2 ) Carothers, Hill, 

Kirby, Jacobson, J. Am. Chem. Soc. 52,5282 (1930). (3) Hildebrand, Wachtcr, J. Am. Chem. 

Soc. 51, 2487-2488 (1929). 

1:7050 n-DOCOSANE CH 3 .(CH 2 ) 20 .CH 3 C 22 H 46 Beil. 1-174 

M.P. 44.5° {!) (2) 

PI. from toluene — Sol. in abt. 25 jits. boilg. ale. 

[For prepn. from n-undecyl iodide + Na in toluene see (1).] 

1:7050 (l) Robinson, J. Chem. Soc. 125, 229 (1924). ( 2 ) Hildebrand, Wachter, /. Am. Chem. 
Soc. 51, 2487-2488 (1929). 

1:7065 n-TETRACOSANE CH 3 . (CH 2 ) 22 .CH 3 C 24 H 50 Beil. I-l75 

M.P. 51° (1) (2) 

[For prepn. by Zn.Hg -f HCl reduction of n-hexyl w-heptadecyl ketone see {!>.] 

1:7065 (1) MiiUer, Saville, J. Chem. Soc. 127, 599-600 (1925). ( 2 ) Hildebrand, Wachter, J. Am. 
Chem. Soc. 51, 2487-2488 (1929). 

1:7070 n-HEXACOSANE CH 3 . (CH2)24.CH3 C 26 H 54 Beil. 1-175 

M.P. 56-57° (1) <2) 

1:7070 ( 1 ) Schenck, Kintzinger, Rec. irav. chim. 42, 762 (1923). ( 2 ) Hildebrand, Wachter, 
J. Am. Chem. Soc. 51, 2487-2488 (1929). 

1:7080 n-DOTRIACONTANE CH3.(CH2)30.CH3 C 82 H 66 Beil. 1-177 

(Dicetyl; bicetyl) 

M.P. 70° (1) (2) 

Aim. insol. cold ale. or Igr.; sol. boilg. ether; eas. sol. hot AcOH. 

[For detn. of optical properties see (3).] 

1:7080 (1) Hildebrand, Wachter, J. Am. Chem. Soc. 51, 2487-2488 (1929). (2) Seyer, Fordyce, 
J. Am. Chem. Soc. 58, 2029 (1936). (3) West, J. Am. Chem. Soc. 59, 742- 743 (1937). 
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1:7090 2 , 2 , 3 , 3 -TETRAMETHYLBUTANE CH 3 CHs 

(Hexamethylethane; _1_I 

V/ ris.o —v>»"^L/rl8 

(ijHs ins 


di-ier-butyl) 


M.P. 101 . 8 ° (1) B.P. 106.5° 

101 ° ( 2 ) 

[For study of 11 methods of prepn. of C see (2).] 


GgHig BeU. 1-165 


]:7Mt (1) Smittenberg, Hoog, Henkes, J. Am. Chem. Soc, 80, 18 (1938). (2) Whitmore, 
Stehman, Herndon, J. Am. Chem. Soc. 55, 3807-3809 (1933). 



ORDER I: SUBORDER I: GENUS 9: HYDROCARBONS, etc. 

Division A, Solids 
Section 2. “ Chiefly Aromatics ” 

- CINEOLE CII 3 CioHisO BeiL XVn-34 

(“ Eucalyptol ”) ^ 

\ 

CH2 

(^;h 2 o 
c/r 
—' 

(5h 3 CHs 

M.P. +1 B.P. 172.5° = 0.9267 JId = 1.4696 

See 1:7500. Genus 9; Division B: Section 1. 


Hi 




HjC 


\ 


- BENZENE 


CeH# Beil. V-179 


M.P. + 6 . 6 ° B.P. 80° = 0.8774 ng* = 1.60149 

See 1:7400. Genus 9: Division B: Section 1. 


- cf-FENCHONE 


H2C^ ! ^c==o 
I CH 2 I 

H 2 C I C—CH 3 

H'' \h. 

i 


M.P. + 6 ° B.P. 196° i)‘® = 0.947 

See 1:7647. Genus 9: Division B: Section 1. 


CioHieO Ben. Vn-96 


= 1.46366 


- ISOSAFROLE 


CHs—CH 

H-t- 


.0—GHz 


C10H10O2 


M.P. + 6 . 8 ° B.P. 248° = 1.122 

See 1:7610. Genus 9: Division B: Section 1 . 

495 


BeU. XIX-36 


n& - 1.6782 
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PHENYLCYCLOHEXANE 

(Cy clohexylbenzene; 
hexahy drobiphenyl) 


TE H 

oX 


CH-i—CHa 


\ 


^CH2—CHj'^ 


CII 2 


M.P. +7.0° B.P. 238.7° = 0.9441 

See 1:7595. Genus 9: Division B: Section 1. 


CioHie 


- SAFROLE 

(4-Allyl-l ,2-methylene- 
dioxy benzene) 


O—CHs 



M.P. +1V 


CH2“-CH=-CH2 

B.P. 233° 


See 1:7580. Genus 9: Division B: Section 1. 


C10H10O2 


RESORCINOL DIETHYL ETHER 


l-O.CH2.CH3 


C 10 H 14 O 2 


o.cn 2 CH 3 

M.P. +12.4° B.P. 235° 

See 1:7585. Genus 9: Division B: Section 1. 


- ^.XYLENE 

( 7 >-Dimethylbenzene) 


CH3— y >—CH3 


M.P. +13° B.P. 138° cor. Df - 0.8611 

See 1:7415. Genus 9: Division B: Section 1. 


CgHio 


- ISOEUGENOL METHYL ETHER C 11 H 14 O 2 

(“ Methylisoeugenol OCH 3 

l,2-diinethoxy-4-propenyl benzene) 

CH3.CH=CH—<( ^OCHs 

M.P. +16-17° B.P. 264° Z)f = 1.055 

See 1:7625. Genus 9: Division B: Section 1. 


- HYDROXYHYDROQUINONE TRIMETHYL ETHER 

(1,2,4-Trimethoxybenzene) OCH3 C 9 H 12 O 3 

CHs 


M.P. 16-20° B.P. 247° (251°) 

See 1:7607. Genus 9: Division B: Section 1. 



Beil. V-503 

= 1.5254 

Beil. XIX-39 


Beil. VI-814 

Beil. V-382 
= 1.4956 

Beil. VI-956 

Tif? = 1.5692 
Beil. VI-1088 
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1:7115 ANETHOLE CHs—C—H CioHijO BeiL VI-566 

(p.Proi 3 enylanisolc) H-i-^^; 3 -OCH 3 

M.P. 22° B.P. 235° cor. 

Odor and taste of oil of anise — Lfts. from ale. — Aim. insol. aq.; misc. in all proportions 
with abs. ale., ether, AcOEt, acetone, CHCI3, CeHe, (^ 82 , pet. ether. 

C decomposes on exposure to light ( 1 ) yielding (amongst other products) 4,4'-dimethoxy- 
stilbene (“ photoanethole*’) [Beil. Vl-1023] — Under influence of acid reagents C yields 
various polymers; C htd. with ZnCl 2 (2) or treated with FeCla in ether (3) yields a dimeric 
“ metanethole ” or dianethole, m.p. 133°; C on shaking with small amts. cone. H 2 SO 4 or 
H 3 PO 4 , or in CeHe soln. with SnCU yields a hemicolloid polyanethole (“ anisoin ”) [for study 
see (4) (5)]; C on boiling with MeOH -f HCl yields a liquid dimer (“ isoanethole ”) [for 
structure see (6)]. [For study of structure of dianethole see (16).] 

C on oxidation with KMn 04 gives (92% yield (7)) />-methoxybenzoic ac. (anisic acid) 
(1:0805) [with alk. KM 11 O 4 both anisic ac. (1:0805) and anisaldehyde (1:0240) result (7)]. 
C on oxidation with 3.5 pts. dil. HNO 3 in 2 pts. AcOH for I hr. gives (70% yield ( 8 )) anis¬ 
aldehyde (1:0240) [cf. (9)]. 

C adds Br 2 (T 1.91) — C in 5 vols. ether treated with 1 mole Br 2 in cold gives anethole 
dibromide [Beil. VI-500], ndls. from pet. ether, m.p. 67° ( 10 ), 65° (11); 62-64° (12) (14). 
[C with 2 moles Br 2 gives 2 -bromoanethole dibromide: see below.] 

C in CHCI3 treated with PkOH in CHCI3 yields anethole picrate, C.PkOH; long or.-red 
ndls., m.p. 69-70° u.c. (13), 70° (14). [This cpd. loses C on exposure to air (14).] 

® 2-Bromoanethole dibromide [Beil. VI-501]: to 0.37 g. C dislvd. in 4 ml. abs. ether and 
cooled in ice is added, dropwise, during 8 min. 0.84 g. Br 2 dislvd. in 3 ml. abs. ether. 
The solid left after evapn. of ether is ground up in a mortar with 1 ml. ale., then 
recrystd. from 18 ml. pet. ether, yielding 0.68 g. ndls., m.p. 108° (15) [cf. (14)]. 

1:7115 (1) Hoering, Gralert, Ber. 42, 1204-1207 (1909). (2) Orndorff, Terasse, Morton, Am. 
Chem. J. 19, 858-860 (1897). (3) Puxxeda, Gazz. chim. ital. 50, I, 149-154 (1920). 

(4) Staudinger, Brunner, Hclv. Chim. Acia 12, 972-984 (1929). (5) Staudinger, Dreher, 

Ann. 317, 99-102 (1935). (6) Goodiill, Haworth. J. Chem. Soc. 1930, 2482-2487. (7) King, 

Murch, J. Chem. Soc. 127, 2640-2641 (1925). (8) Labb6, B^iU. soc. chim. (3) 21, 1076-1077 

(1889). (9) Shoesniith, J. Chem. Soc. 123, 2702 (1923). (10) HeU, Giinthert, J. prakt. 

Chem. (2) 52,198 (1895). 

( 11 ) Mannich, Jacobsohn, Ber. 43, 191 (1910). (12) Pond, Erb, Ford, J. Am. Chem. Soc. 
24, 331 (1902). (13) Baril, Megrdichian, J. Am. Chem. Soc. 58, 1415 (1936). (14) Orndorff, 

Morton, Am. Chem. J. 23, 184-186 (1900). (15) Underwood, Baril, Toone, J. Am. Chem. Soc. 

52, 4090-4091 (1930). (10) Baker, Enderby, J. Chem. Soc. 1940,1094-1098. 


- VERATROLE 

(Pyrocatechol dimeth.yl ether; 
o-dimethoxy benzene) 

M.P. -1-22.5° B.P. 207° D 4 ® = 1.080 

Bee 1:7560. Genus 9: Division B: Section 1. 



CgHioOa 


Bed. VI. 77 I 


1:7117 n-AMYL /3-NAPHTHYL ETHER 


C 15 H 18 O BeU, S.N. 538 


CH8.CH2.CH2.CH2.CH2-<) 


M.P. 84.5° <1) (2) B.P. 327.5“ cor. (!) =■ 1.5587 (3) 

[For prepn. (76% yield (2)) from sodium ^-naphtholate + n^amyl halide in ale. see 

( 1 ) ( 2 ).] 
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C in hot ale. soln. treated with equiv. amt. PkOH in hot ale. gives on cooling a picrate, 
C.PkOH, orange ndls., m.p. 66.5-67° (1); 64° (2); Neut. Eq. 443. 

1:7117 (1) V. H. Dormer, O. C. Dormer, J. Org. Chem. 289-293 (1938). (2) Wang, J. Chinese 
Chem. Soc. 1, 59-03 (1933). (3) Wilson, Ma, T’ion, J. Chinese Chern. Soc. 1, 11-16 (1933). 


1:7120 


DIPHENYLMETHANE 

(Benzylbenzene) 


<( )> 


C13H12 


Beil. V-588 


M.P. 25.09° (7) B.P. 261° 

264.7° cor. 

Long prism, ndls. with orange-like odor — Insol. aq.; cas. sol. ale., ether, CHCI 3 . [For 
purification of C and change of m.p. on stdg. see (7).] 

[For prepn. (50-53% yield) from benzyl chloride -f CeHe -}- Al/Hg see (I).] 

C on oxidation with CrOa + H 2 SO 4 (cf. T 1.72) yields benzophenone (1:5150). 

C, treated slowly below 50° with mixt. of HNO 3 (D 1.52) -f cone. H 2 SO 4 , followed by 
further addn. at 70° of mixt. of fumg. HNO 3 -j- fumg. H 2 SO 4 according to specific directions 
( 2 ) ( 100 % yield ( 2 )), or C, melted and added dropwise below 25° to a soln. of KNO 3 in cone. 
H 2 SO 4 , followed by more .solid KNO 3 (70% yield (3); 77 % yield (4)) gives 2,4,2',4'-tetrar 
nitrodiphenylmethane [Beil. V-596] pale yel. pr. from AcOH, m.p. 172-173°. 

C with sublimed AICI3 (T 1.94) gives YO color — C with soln. of SbCL in CCI4 yields 
green addn. prod. (5). 

C forms no cpds. with PkOH, 1,3,5-trinitrobenzene, or 2,4,6-tririitrotoluene < 6 ). 


1:7120 (1) Hartman, Phillips, Organic Syntheses 14, 34-35 (1934). (2) Parkes, Morley, J. Chem. 

Soc. 1936, 1478-1479. (3) Gulland, Robinson, ./. Chem. Soc. 127, 1499 (1925). (4) Matsu- 

mara, J. Am. Chem. Soc. 61. 817-818 (1929). (5) Hilpert, Wolf, Ber. 46, 2217 (1913). 

(6) Kremann, Miiller, Monatsh. 42, 182 (1921). (7) DeVries, Strow, J. Am. Chem. Soc. 61, 

1797 (1939). 


1:7125 DIPHENYL ETHER 

(Diphenyl oxide; 

** phenyl ether ”) 


C12H10O 


BeU. VI.145 


M.P. 28" B.P. 259° 

Geranium odor. Aim. insol. aq.; eas. sol. ale., ether, AcOH, CeHe. 

Sol. in CH 3 .NO 2 (T 1.922) at 20 °; in aniline (T 1.922) at 20 °. [The eutectic mixt. of C 
with biphenyl (1:7175) has rn.p. -f 12 ° and contains 73.5% by wt. of C -j- 26.5% by wt. 
biphenyl (used as comml. heat transfer liq.) ( 10 ); the eutectic mixt, of C with naphthalene 
(1:7200) has m.p. -f 16° and conts. abt. 85% C + 15% naphthalene by wt. (11).] 

C is unaffected by CrOs/AcOH, Zn dust ignition, or HI at 200 °. [C with soln. of Na in 
liquid NH 3 , however, undergoes quant, cleavage to phenol (1:1420) ( 1 ).] [For mercuration 
of C see ( 2 ).] 

C with fumg. HNO 3 yields (amongst other products) 4,4'-dinitrodiphenyl ether, almost 
colorless ndls. from ale., m.p. 144.4° (3); 144.0-144.3° cor. (4). [For prepn. of mononitro- 
diphenyl ether see (5).] — C nitrated with KNO 3 -f cone. H 2 SO 4 gives (80% yield ( 6 )) 
2,4,2',4'-tetranitrodiphenyl ether, pale yel. pr. from AcOH, m.p. 195-197° ( 6 ); 198° (7). 

® 4,4-Dibromodiphenyl ether [Beil. VI-200]: 0.43 g. C dislvd. in 2 ml. ale., treated drop- 
wise during 10 min. with 0.8 g.^ Br 2 , and stood overnight yielded solid cryst. from 6 ml. 
ale.; 0.94 g. Ifts., m.p. 54-55° ( 8 ). 

® Diphenyl ether 4,4'-disulfonainide: cryst. from ale., m.p. 159° u.c. (9) [from C on 
treatment with excess chlorosulfonic acid and conversion of resultant disulfonyl 
chloride to disulfonatnide with (NH 4 ) 2 C 03 ; 86 % yield (9)]. 
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1:7125 (1) Sartoretto, Sowa, J. Am. Chem. Soc. 59, 603-605 (1937). (2) Schroedcr, Brewster, 

J. Am. Chem. Soc. 60, 751 (1938). <3) Smyth, Walls, J. Am. Chem. Soc. 51, 3230 (1932). 

(4) Hampson, Farmer, Sutton, Proc. Hoy. Soc. {London) A-143, 150 (1933). (5) Suter, J. Am. 

Chem. Soc. 51, 2581-2583 (1929). (6) Matsumura, J. Am. Chem. Soc. 52, 3201 (1930). 

(7) van Alphen, Rec. trav. chim. 51, 458 (1932). {8) Underwood, Baril, Toonc, J. Am. Chem. 

Soc. 52, 4090-4091 (1930). (9) Huntress, Cartcn, J. Am.. Chem. Soc. 62, 603 (1940). 

(10) Ullock, Gaffert, Konz, Brown, Trans. Am. Inst. Chem. Engrs. 32, 73-86 (1936). 

(11) Heindel, Trans. Am. Inst. Chem. Engrs. 30. 379-380 (1934). 


1:7128 ISOAMYL /3-NAPHTHYL ETHER CtsHisO Beil. VI-642 

(CH3)2CH.CH 

M.P. 28.0-28.6® (1) B.P. 321.0° cor. (1) 

[For prepn. (75% yield (2)) from sodium jS-naphtholate + isoamyl halide in ale. see (1) 

<2l] 

C in hot ale. soln. treated with equiv. amt. PkOH in hot ale. and cooled gives picrate, 
C.PkOH; m.p. 93.5-94.0° cor. ( 1 ); 90.5-91.0° ( 2 ); Neut. Eq. 443. 

1:7128 (1) V. H. Dernier, O. C. Dormer, /. Org. Chem. 3, 289-293 (1938). (2) Wang, J. Chinese 

Chem. Soc. 1, 59-63 (1933). 

1:7130 2-METHOXYBIPHENYL C 18 H 12 O Beil. VI-672 

(o-Phenylphenol methyl ether; 
methyl o-xenyl ether, o-phenylanisole) 

OCH 3 

M.P. 29° B.P. 274° 

Pr. from pet. ether. [For prepn. from o-phenylphenol -f (CH 3 ) 2 S 04 -f- 10% NaOH see 

(1)J 

C dislvd. in 10 pts. AcOH and warmed at 100 ° with 2.5 pts. cone. HNO 3 {D =* 1.39) for 
i hr., first turns almost black, then pales and on cooling (or on dilution) deposits 5-nitro-2- 
methoxybiphenyl, pale yel. ndls. from MeOH, m.p, 95-96° (1). 

1:7130 (1) Borsche, Scholtcn, Ber. 56, 601 (1917). 




1:7132 


n-AMYL a-NAPHTHYL ETHEP ^ CisHigO 

CH3.CH2.CH2.CH.i.CH2-0-<( )> 


BeU. S.N. 537 


M.P. 30° (1) B.P. 323° cor. (1) 

C in hot ale. soln. treated with equiv. amt. PkOH in hot ale. gives on cooling a picrate, 
e.PkOH, m.p. 75-75.5° cor. (1); Neut. Eq. 443. 


1:7m { 1 ) V. H. Dernier, O. C. Denner, J. Org- Chem. 2, 289-293 (1938). 


- (S-METHyLNAPHTHALENE 



MJP.3a-33° B.P. 241° 

See 1:7605. Genus 9: Division B; Section 1. 


CiiHxo BelL V-567 
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1:7135 ETHYL /S-NAPHTHYL ETHER CijHisO Beil. VI-641 

(“ Neonerolin CH 3 .CH 2 .O— 

2 -ethoxynaphthalene) 


M.P. 37® B.P. 283° cor. ( 1 ) 

274° u.c. 

This.; insol. aq.; sol, aJc., ether, |)et. ether, CS 2 , toluene. 

C refluxed with const, boilg. HBr {D — 1.48) is said to yield jS-naphthol (1:1540) and 
ethyl bromide (b.p. 39°). 

C htd. with Na (preferably in atmosphere of H 2 ( 2 )) begins to react at 200 °, and on warm¬ 
ing 100 min. at 220-235° (3) gives naphthalene (1:7200), /fi?-naphthol (1:1540), ethyl 
alcohol (1:6130), together with gfiseoiis products (ethane, ethylene, etc.). 

C (2 g.) dislvd. in mixt. of AcOH (1 mole) + abs. HNOs (14 ml.) at 0° and poured onto ice 
yields 1.2 g. of l,6,8-triiiitro-2-ethoxynaphthalene, golden ndls. from AcOH, m.p. 186° ( 11 ). 

Mol. cpds.: C.PkOH, fine or.-yel. ndl. clusters, from 95% ale. (1), or CIICI 3 (4); rn.p. 
101.0-101.5° cor. ( 1 ); 99-100.5° (4), 104.5° (5) — C. 1,3,5-trinitrobenzene: yel. ndls., m.p. 
95° ( 6 ); C .2 moles l,3,5-trinitrol)enzene, yel. tbls. m.p. 128° ( 6 ) — C. 2 ,4, 6 -trinitrotoluene: 
pale yel. ndls., m.p. 72° ( 6 ). 

® l-Bromo-2-ethoxynaphthalene: 0.43 g. C dislvd. in 1 ml. AcOH, treated during 
3 min. with 0.42 g. Hr 2 , then cooled 10 min., gives solid, recryst. from pet. ether, m.p. 
66 ° (7) ( 8 ). [C with 2 moles Br 2 at 100 ° yields l,6-dibromo-2-ethoxynaphthaIene, 
ndls. from pet. ether, m.p. 94° (9).] 

® 7-£thoxynaphthalenesulfonamide-l: cryst. from ale., m.p. 161-163° u.c. ( 10 ) [from 
C with chlorosulfonic acid followed by conversion of resultant sulfonyl chloride to 
sulfonamide by treatment with (NH 4 ) 2 C 03 (58% yield) (10)]. 

1:7135 (1) V. H. Dermer, O. C. Dernier, J, Org. Chem. 3, 290-291 (1939). (2) Sohorigin, Ber. 57, 

1632-1633 (1924). (3) Schorigin, Ber. 56, 184 (1923). (4) Baril, Megrdichian, J. Am. Chem. 

Soc. 58, 1415 (1936). (5) Wang, J. Chinese Chem. Soc. 1, 61-62 (1933). (6) Sudborough, 

Beard, J. Chem. Soc. 99, 215 (1911). (7) Underwood, Baril, Toone, Am. Chem.. Sqc. 

52, 4090-4091 (1930). (8) Davis, J. Chem. Soc. 77, 38 (1900). (9) Ref. 8, page 40. 

(10) Huntress, Garten, J. Am. Chem. Soc. 62, 603 (1940). 

(11) van der Kam, Rec. trav, cidm. 45, 571 (1926). 


1:7140 PYROCATECHOL DIETHYL ETHER 

(o-Diethoxy benzene) 


M.P. 43® 



C10H14O2 
.CII2.CH3 

.CH2.CH3 


Beil. VI-771 


Cryst. from dil. ale. 

C with CHCI 3 soln. of picric acid yields a mol. cpd., C.PkOH; red-brown rhombic cryst., 
m.p. 69-71°; unstable in air ( 1 ). 


® 8f4-Diethoxybeiizenes^onamide : cryst. from ale., m.p. 162-163® u.c. (2) [from 
C + chlorosulfonic acid, followed by conversion of resultant sulfonyl chloride to sul¬ 
fonamide with (NH 4 ) 2 C 03 (81% yield) ( 2 )]. 

1:7149 ( 1 ) Baril, Megrdichian, J. Am, Chem, Soc, 58, 1415 (1936). ( 2 ) Huntress, Carten, 
J, Am. Chem. Soc, 62, 603 (1940). 
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1:7145 PYROGALLOL TRIMETHYL ETHER OCH 3 

(1,2,3-Trimethoxybenzenc) _/ 

<( OCHa 




M.P. 47® 


B.P. 341® 


OCH 3 


C 9 H 12 O 8 Beil. VI-1081 


Ndls. from dil. ale. — Eas. sol, ale., ether, CeHe. 

[For prepn. in 70-80% yield from pyrogallol (1:1555) with alk. and (CH 3 ) 2 S 04 see (1) {2) 

(3>(4).] 

C on treatment with cone. HNO3 (preferably in ale. with caution) (5) (6) (7) yields mixt. 
of 2,6-dimethoxybenzoquinone-l,4 [Beil. VIlI-3851 (sol. in dil. alk. and repptd. by acids), 
golden-yel. pr. from AcOH, m.p. 255® cor. (5) and 5-nitro-l,2,3-trimethoxybenzene [Beil. VI- 
1086] (insol. alk.), pr. from AcOH, m.p. 1(X)° (7). 

C with extiess Bro (8) yields 4,5,6-tribromo-l,2,3-trimethoxybenzene [Beil. VI-1085], 
m.p. 73-74° (3). [The mono- and dibromopyrogallol trimethyl ethers arc liquids.] 

Molecular cpds.: pierate, C.PkOH, yel. tliin rhomb. pL, m.p. 78.5-80° (9); C -f 1 mole 
1,3,5-trinitrobenzcne, pale yel. pr., m.p. 81° (10); C + 1 mole 2,4,6-trinitrotoluene, thick 
dark yel. ndls., m.p. 56.5° (10). 


® 2,3,4-Trimethoxybenzenesulfonamide: m.p. 123-124° u.c. (29% yield) (11). 

1:7145 (1) Price, Bog(Tt, J. Am. Chem. Soc. 56, 2444 (1934). (2) Slotta, Szyszka, J. prakt. Chem. 

(2) 137, 34(i-347 (1933). (3) Kohn, Griin, Monatsh. 46, 79-80 (1925). (4) Ullmaim, Ann. 

327, 116 (1903). (5) Graebe, Hess, Ann. 340, 238-239 (1905). (O) Chapman, Perkin, 

Robinson, J. Chan. Soc. 1927, 3028. (7) WiU, Bar. 21, (i08, 012 (1888). (8) Ref. 7, page 607. 
(9) Baril, Mcgrdichian, J. Am. Chem. Soc. 58, 1415 (1930). (10) Sudborough^ Beard, J. 

Chan. Soc. 99, 214-215 (1911). 

( 11 ) Huntress, Carton, J. Am. Chem. Soc. 62, 603 (1940). 


:7148 PHLOROGLUCINOL TRIMETHYL ETHER C 9 H 12 O 8 
(1,3,5-Trimethoxybenzeae) CH 3 O—/\-OCHs 



CHs 


M.P. 62-53° 


B.P. 265.5° cor. 


Befl. VI-1101 


Pr. from ale.; sol, ale., ether, CoHe; insol. aq. and volatile with steam — Sublimes. 

[For prepn. in 80-85% yield from phloroglucinol triacetate in MeOH + 50% KOH + 
(CH 3 ) 2 S 04 see (1); in 80% yield from phloroglucinol (1:1620) see (2).] 

C with excess Br 2 yields 2,4,6-tribromo-l,3,5-trimethoxybenzene [Beil. Vl-1105], long 
colorless ndls. from ale., m.p. 145° (3) [2,4-dibromo-l,3,5-trimethoxybenzene [Beil. VI- 
1104], forms Ifts. and pr. from :ilc., m.p. 129-130° (4) (5); 2-bromo-l,3,5-trimethoxybenzene 
[Beil. VI-1104] forms ndls. from dil. ale., m.p. 96-97° (5)]. 

1:7148 (1) Freudenberg, Ann. 433,237 (1923). (2) Freudenberg. Ber. 53,1425 (1920). (3) Will, 

Ber. 21, 603 (1888). (4) Freudenberg, Orthnor, Fikentscher, Ann. 436, 296 (1924). 

(5) Leuchs, Ann. 460, 15-16 (1928). 


1:7149 BIBENZYL 

(Dibenzyl; 

1,2-diphenylethane) 

M.P. 52° B.P. 284' 


<( ))—CH 2 .CH 2 --<( )> 


Ci4Hu BeiL V-598 


Monoclin. pr, from ale. — Fairly sol. cold ale., eas. sol. ether, CS 2 — [For optical data on 
crystals see (1).] [For m.p. compn. diagrams of systems: C + biphenyl (1:7175) with 
eutectic, m.p. 29.6° and C + naphthalene (1:7200); eutectic, m.p. 32.6° see (6).] 
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C on oxidn. with CrOa + AcOH, or K 2 Cr 207 + H 2 SO 4 , or alk. KMn 04 yields BzOH 
(^0715). 

C treated with 3 pts. cone. IINO 3 {D = 1.42) at 70-80° for 0 hrs. gives ( 95 % yield ( 2 )) 
4,4'-dinitrobibenzyl [Beil. V-604], light yel. ndls. from ale., m.p. 180.5° cor. ( 2 ) — C dislvd. 
in 10 pts. fumg. HNO 3 (/) — 1.53) at —15°, stood 1 hr. at room temp., poured into aq., 
solid extracted with hot ale. to remove lower nitration products, gives (70% yield (3)) 
2,4,2',4'-tetranitrobibenzyl, m.p. 168-169° (3), 170.9° cor. (2). [By using higher tempera¬ 
ture and longer time yield can be raised to 90-95% (2).] 

C forms no true picrate (4); but with 1,3,5-trinitrobenzene gives a mol. cpd., C. 2 T.N.B., 
canary-yel. cryst., m.p. 102° (5). 

1:7149 (l) Hendricks, Jefferson, J. Optical Soc. Am. 23, 302 (1933). (2) Rinkenbach, Aaronson, 

J. Am. Chem. Soc. 52,5041 (1930). (3) von Braun, Ilawitsz, Ber. 49,802 (1916). (4) Jefremow, 

Cent. 1923, HI, 379-380. <5) Sudborough, J. Chem. Soc. 109, 1344 (1916). (6) Lee, Warner, 

J. Am. Chem. Soc. 57, 319 (1935). 

CH 3 -|^— CH 3 

1:7150 PENTAMETHYLBENZENE CH 3 —CH 3 CnHie Beil.V-443 

CHs 

M.P. 64.0° ± 0.1° (1) B.P. 331° 

Pr. from 95% ale. or CeHe. 

[Fcr prepn. from xylene + AICI 3 -f CH 3 CI see ( 2 ) (3); from xylene by repeated inter¬ 
action with HCl + H 2 CO, followed by reduction of resultant poly (chloromethyl)benzenes 
see (4).] [For optical crystallographic data see (5).] 

C treated with cone. H 2 SO 4 yields under specified conditions ( 6 ) prehnitenesulfonic acid 4 - 
hexamethylbenzene (1:7265). [Use JiS l)est method of prepn. of prehnitene ( 1 ,2,3,4- 
tetramethylbenzene) (1:7548 ) by hydrolysis of the sulfonic acid ( 6 ).] 

C added to CHCI 3 floating on mixt. of fumg. HNO 3 -f- cone. H 2 SO 4 at 0 ° under specified 
conditions (7) gives (65-75% yield) dinitroprehnitene (5,6-dinitro-l,2,3,4-tetramethyl- 
benzene), white ndls. from ale., m.p. 176-177°. 

C in CHCI 3 treated with Br 2 -f* trace of I 2 in cold (14) or C -f Br 2 in sunlight yields 
6-bromo-l,2,3,4,5-pentamethylbenzene, m.p. 160.5° (15). [This halide will not form an 
R.MgBr compd. directly but only by “ entrainment method in presence of C 2 H 5 Br (16).] 
C (1 mole) + AC 2 O (12 moles) 4- AICI 3 ( 2.2 moles) in CS 2 gives 80% yield ( 8 ) (9) 
acetopentamethylbenzene (methyl pentamethylphenyl ketone); cryst. from MeOH, 
m.p. 84°. 

C (1 mole) in 5 vols. MeOH treated with Hg(OAc )2 (or 1 mole HgO -j- 2 moles AcOH), 
refluxed 5-7 days ppts. acetoxymercuripentamethylbenzene (80% yield), cryst. from 
CHCI 3 , m.p. 180° ( 10 ). [This, in 5 pts. CHCls, treated with ethyl nitrite 4 - HCl -f AcOH 
gives 80% yield nitrosopentamethylbenzene, ndls. from CHCla, m.p. 160° dec. (varies with 
rate of htg.) ( 11 ).] 

C.PkOH, gold.-yel. pr., m.p. 131° (12) [can be recrystd. from boilg. ale. (13)]. 

1:7150 ( 1 ) Smith, MacDougall, J. Am. Chem. Soc. 51, 3002, 3006 (1929). (2) Smith, Organic 
SyrUheaee 10, 34-35 (1930). (3) Smith, Dobrovolny, J. Am. Chem. Soc. 48, 1417 (1926). 

(4) von Braun, Nelles, Ber. 67, 1094-1099 (1934). (5) Hendricks, Jefferson, J. Optical Soc. 

Am. 28, 302 (1933). (6) Smith, Lux, J. Am. Chem. Soc. 51, 2994-3000 (1929). (7) Smith, 

Harris, J. Am. Chem. Soc. 57,1291 (1935). (8) Smith, Guss, J. Am. Chem. Soc. 59,805 (1937), 
(9) Smith, Webster, Guss, J. Am. Chem. Soc. 59, 1080 (1937).' (10) Smith, Taylor, J. Am. 
Chem. Soc. 57, 2370-2371 (1935). 

(11) Smith, Taylor, J. Am. Chem. Soc. 57, 2461 (1935). (12) Baril, Hauber, J. Am. Chem. 
Soc. 58,1089 (1931). (13) Jacobson, Ber. 29,898 (1887). (14) Friedel, Crafts, Ann. chim. (6) 

1,473 (1884). (15) Korezynski, Ber. 85, 871 (1902). (16) Ref. 9, page 1081. 
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1:7160 HYDROQUINONE DIMETHYL ETHER 

(p-Dimethoxy l>enzene; 
p-methoxyanisole) 


C8H10O2 

CHaO—)>-0CH8 


BeU. VI-843 


M.P. 66° 


B.P. 313° cor. 


Lustrous flakes from 75% ale. 

[For prepn. in 88.5% yield from hydroquinone (1:1590) in 15% aq. NaOH -f (CH 3 ) 2 S 04 
see (1) ( 2 ).] [Note that hydroquinone monomethyl ether (1:1435) also has m.p. 56® but 
unlike C is sol. in alk.] 

C is sol. in cone. H 2^^04 with yel. color — C on boilg. with cone. HBr {D = 1.49) is said 
to yield hydroquinone (1:1590) and CHsBr (B.P. +4°) — C with AlBrg in Igr. yields two 
diff. mol. cpds. acc. to conditions: C.AlBra sops, on mixing sep. filtered solns. of C (0.7 g.) 
in 30-3^ml. Igr. with AlBrs ( 1.2 g.) in 30-35 ml. Igr.; C. 2 AlBr 3 seps. on adding to filtered 
soln. of C (0.75 g.) in 30-40 ml. Igr. a soln. of AJBra (3.64 g.) in dry CeHe; the latter cpd. on 


boiling with CcHe evolves HBr, after 2 hrs. ppts. Br^ALO— 


)>—OAlBra 


which with 


aq. yields hydroquinone (1:1590) (3). 

C in 4 pts. AcOH at 30® treated with 4 pts. cone. HNO 3 gives ( 100 % yield (2); 90% 
yield (4)) 2-nitro-l,4-dimethoxybenzene [Beil. Vl-857], gold.-yel. ndls. from dil. AcOH or 
from 50% ale., m.p. 72°. [2,3-Dinitro-l,4-diraethoxybenzene has m.p. 177°; 2,5-dinitro-l,4- 
dimethoxybenzene has m.p. 202 °.] 

Mol. cpds.: C.FkOH, from CHCI3 solns. of C + PkOH; longor.-red blades, m.p. 47-48®, 
unstable on exposure to air (5); C.2 moles 1,3,.5-trinitrobenzene, long bright red pr., m.p. 
86 . 5 ® ( 6 ); C.l mole of 2,4,6-trinitrotoluene, gold.-br. prism, ndls., m.p. 45° ( 6 ). 


® jc,x-Dibromohydroquinone dimethyl ether: 0.35 g. C dislvd. in 1 ml. AcOH, treated 
during 5 min. with 0.84 g. Br 2 in 1 ml. AcOH, gave irnmed. ppt., washed with 3 ml. 
80% AcOH, recrystd. from 15 ml. AcOH, gave 0.7 g. prod., m.p. 142® (7) ( 8 ). 

® 2,6-Dimethoxybenzenesulfonaniide: cryst. from ale., m.p. 148° u.c. (9) [from C by 
treatment with excess chlorosulfonic acid and conversion of resulting sulfonyl chloride 
with (NH 4 ) 2 C 03 to sulfonamide (53% yield) (9)]. 


1:7160 (l) Bogert, Howells, J. Am. Chem. Soc. 62, 840-841 (1930). (2) Vermculen, Rec. trav. 

chim. 26, 27-28 (1906), (3) Pfeiffer, Haark, Ann. 460, 169-170 (1928). (4) Robinson, 

8mith, J, Chem. Soc. 1926, 392. (5) Baril, Megrdichian, J. Am. Chem. hioc. 68, 1415 (1936). 

(6) Sudborough, Beard, J. Chem. Soc. 99, 214-215 (1911). (7) Underwood, Baril, Toorie, 

,/. Am. Chem. Soc. 62, 4090-4091 (1930). (8) Habermann, Ber. 11, 1036 (1878). (9) Hun¬ 

tress, Garten, J. Am. Chem. Soc. 62, 603 (1940). 


1:7165 o-DIPHENYLBENZENE 

(o-Terphenyl) 



M.P. 56-67® (1) B.P. 332® cor. (1). 


C«Hi4 


Beil. S.N. 487 


Colorless monoclinic pr. from MeOH; readily sol. acetone, CHCI 3 . 

C (5 g.) on oxidn. with CrOa in AcOH (cf. T 1.72) yields (1) 0.1 g. o-phenylbenzoic acid 
(Beil. IX-670], m.p. 110 ®. [C reduced by htg. 24 hrs. at 220 ® with Ni catalyst and H 2 at 
100 kg./sq. cm. gives quant, yield 1 , 2 -dicyclohexylcyclohexane, cryst. from acetone, m.p. 
44.5-46® { 2 ).] 


1:7166 (1) Bachmann, Clarke, J. Am. Chem. Soc. 49, 2093 (1927). (2) Corson, Ipatieff, J. Am. 

Chem. Soc. 66 , 749 (1938). 
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1:7170 


1,3-DIPHENOXYPROPANE 

(Tri methylene glycol diphenyl 
ether) 


([:h 2—o—^ 


C16H16O2 


M.P. 61® B.P. 338-340® cor. 


Lfts. from ale. — Insol. aq.; sol. ale., ether. 


BeU. VI-147 


® a, 7 -Diphenoxypropane- 4 , 4 '-disulfonamide: cryst. from ale., m.p. 245-255° u.c. (1) 
[from C by treatment with excess chlorosulfonic ac. and conversion of resultant disul- 
fonyl chloride to disulfonamide with (NH4V2CO3 ( 44 <%, yield) (1)]. 

1:7170 (l) Huntress, Carten, J. Am. Chem. Soc. 62, (>03 (1940). 


1:7172 PYROCATECHOL DIBENZYL ETHER CaoHigOa Beil. VI-772 

M.P. 63-64° (1) 

Pr. from ale.; white ndls. from MeOH or pot. ether ( 2 ) — Not volatile with steam. 

[For prepn. from pyrocatechol (1:1520) -f benzyl chloride -f K 2 C (33 in acetone see (I).] 

® 4-Nitropyrocatechol dibenzyl ether: from C in 5 i)ts. AcOH treated with soln. of 1 pf. 
cone. HNO 3 in 5 pts. AcOH; after 1 hr. prod, is pptd. by aq. and rccrystd. from ale.; 
yield 83%; ])ale yel. ndls., m.p. 98° (1). 

1:7172 (1) Baker, Kirby, Montgomery, J. Chem. Soc. 1932, 2878-2879. (2) Drucy, Bull. soc. 

chim. (5) 2, 1738 (1935). 


1:7175 BIPHENYL 

(Diphenyl) 


<i>-^ 


Ci 2 H,o Beil. V-576 


M.P. 70® B.P. 255° 

Monoclin. pr. from ale. — Insol. aq.; soL MeOH, EtOH, ether — Sol. in CH 3 .NO 2 
(T 1.922) at -f 31°. [For optical proi)erties of C see ( 10 ).] 

[For m.p.-compn. diagrams of Cbibenzyl (1:7149) (eutectic m.p. 29.6°); and of 
C + naphthalene (1:7200) (eutectic m.p. 39.5°) see (I).] 

C in 10 pts. AcOH refluxed with 2 moles Br 2 for 3 hrs. gives on cooling (70.6% yield 
(2)) 4 , 4 '-dibromobiphenyl, m.p. 164°. 

6 in 1 pt. hot AcOH treated with 0.65 pt. fumg. HNO3 (/> = 1.5) at 75-95° for 1 hr., 
cooled (3) (4), gives ppt. (55% yield (3)) of 4-nitrobiphcnyl; ndls. from ale., m.p. 114° — 
[C dislvd. in fumg. HNO 3 and briefly boiled gives only poor yield (18% (5); 21% { 6 ) (7)) of 
4 , 4 '-dinitrobiphenyl, ndls. from ale., CeHe, or AcOH, m.p. 234°.] [C dislvd. in 6 pts. fumg. 
HNOs (D = 1.5) with cooling and treated with fumg. H2SO4 until red liq. l>ecomes yellow 
and shows two layers, poured onto ice jdelds 2,4,2',4'-tetranitrobiphenyl; crystals from ace¬ 
tone + ale., dimorphous forms: lower melting, m.p. 150-151°; higher melting, m.p. 166° 
( 8 ) (9).] 

C with AICI 3 (T 1 . 94 ) gives intense and quite permanent blue color (B) — C with SbCls 
in CCI 4 gives yel.-red color, then ppt. (dif. from anthracene) — C forms no true picrate <11). 
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(g> 4'-Phenylbenzophenone-carboxylic acid-2: ndls. from boilfr. ale.; m.p. 224-225° u.c. 
(12), 225 220° (13); Neut. Eq. 302 [from C -h phthalic anhydride + AICI3 in CS2 
(12); 92% yield (13)]. 

1:7175 (1) Lo(^ Warner, J. Am. Chem. Soc. 57. 319 (1935). (2) Scholl, Ncovius, Ber. 44, 1087, 

Note 1 (1911). (3) Kinmr/i, Nihayashi, Ber. 68, 2030 (1935). (4) Morgan, Walls, J. Soc, 

Chem. lud. 49, 15T (1930). (5) Willstatter, Kalb, Ber. 39, 347S (1906). (6) Bell, Kenyon, 

J. Chem. Soc. 1926, 2707. (7) Cull, Turner, J. Chem. Soc. 1929, 494-495. (8) UUmann, 

Bi(‘lecki, Ber. 34, 2178-2179 (1901). (9) van Ah>heu, Hec. irav. chirn. 51, 450-457 (1932). 

(10) Hendricks, Jefferson, J. Optical Soc. Am. 23, 302 (1933). 

(11) Jefnunow, Cent. 1923, II, 379 380. (12) UndtTwood, Walsh, J. Am. Chem. Soc. 57, 

940-942 (1935). (13) Scholl, Neoviua, Ber. 44, 1078 (1911). 


1:7180 METHYL /9-NAPHTHYL ETHER (hiHioO Beil. VI-640 

(“ Nerolin ”; 

2-meth()xynaphthalene) 

M,P. 72.5-73° cor. (1) B.P. 273° (1) 

PI. from ether — Sol ether, (^.He, (^HCla; less sol. CS2; spar, sol MeOH, EtOH — 
Volatile with steam — C has odor of orange blo.ssoms — C is sol in CH3.NO2 (T 1.922) at 
-118°. 

(For prepn. in 65-73% yield from /9-naphthol (1:1540) aq. NaOH -f (CH8)2S04 see 

{2),] 

C (0.9 g.) -h AlBrs (1 g.) in Igr. gives mol cpd. C.AlBr.j which on boilg. with CeHe sepa- 
rates^a brown oil (CioHyO-AlBr'i); this oil on treatment with a,q. gives /9-naphthol (1:1540). 

C (2.5 g.) in AcOH (30 ml) treated with cone. HNOa (2 nil.) at not above -hl5° yields 
mainly l-nitro-2-niethoxynaphthalene, yel pr. from AcOH, m.p. 128°, accompanied by small 
amts, of 6-nitro-2-methoxynaphthalene, m.p. 134° and 8-nitro-2-mothoxynaphthalene, 
m.p. 69° (4) (5) — C (2 g.) dislvd. in mixt. of AcOH (1 ml) at 0° and poured onto ice yields 
1 g. of l,6,8-trinitro-2-metlioxynaphthalene, cryst. from AcOH, or ndls. from acetone, m.p. 
215° dec. (6). 

C in ale. treated with ale. PkOH yields picratc, C.PkOH; deep yel. ndls., m.p. 116.5- 
117.0° cor. (1), 118° (7), 113,0-113.5° (8); Neut. Eq. 389 — C yields mol cpd. with 1,3,5- 
trinitroljenzene, C.CeHaOeNa, yel ndls., m.p. 93.5° (9). 

® x-Bromo-2-methoxynaphthalene: from C (0.4 g.) dislvd. in AcOH (2 ml), treated 
with Br2 (0.42 g.) during 3 minutes gives ppt. (0.63 g.) within 5 minutes; pi from pet. 
ether (IS ml), m.p. 62-63° (10) [m.p. challenged by (7)]. [l-Bromo-2-methoxy- 
naphthalene has m.p. 83-84° (12), 84r-85° (15); 3-bromo-2-methoxynaphthalene has 
m.p. 77-78° (13), 76° (14); 6-bromo-2-methoxynaphthalene has m.p. 108° (15).] 

® 7-Methoxynaphthalenesulfonamide-l: cryst. from ale., m.p. 150-151° (11) [from C by 
treatment with chlorosulfonic acid, followed by conversion of resultant sulfonyl 
chloride to sulfonamide with (NH4)2C03 (65% yield) (11)]. 

1:7189 (1) V. H. Dermcr, O. C. Dormer, J. Org. Chem. 3, 290-291 (1939). (2) Hiers, Hager, 
Organic Syntheses, Coll Vol I, 51 (1932). (3) Pfeiffer, Haack, Ann. 460, 170-171 (1928). 

(4) Mundici, Gazz. chim. Hal. 39, II, 127 (1909). (5) Davis, Ch^m. News 74, 302 (1896). 
(6) van der Kam, Rec. trav. chim. 45, 571 (1926). (7) Wang, J. Chinese Chem. Soc, 1, 61-62 

(1933). (8) Baril, Megrdichian, J. Am. Chem, Soc, 58, 1415 (1936). (9) Sudborough, Beard, 

J. Chem. Soc, 99, 215 (1911). (10) Underwood, Baril, Toone, J, Am, Chem. Soc, 52, 4090- 
4091 (1930). . , 

Ul) Huntress, Garten, J, Am. Chem. Soc. 62, 603 (1940). (12) Knapp, Monalsh. 67, 339 

(1936). (13) Fries, Schimmelschmidt, Ann, 484, 268 (1930). (14) Clemo, Spence, J. Chem, 

Soc. 1928, 2819. (15) Franzen, Stauble, J. prakt, Chem. (2) 103, 36^370 (1922). 
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1:7185 


HYDROQUINONE DIETHYL ETHER 

( 7 >-Diethoxyherizcne) y-s. 

CH3.CH2.0 —y 


C10H14O2 

—O.CH2.CH3 


M.P. 72® 


Befl. VI-844 


Lfts. with odor like anise — Very sol. ale., ether, CHCI 3 , CeHe — Volatile with steam. 
[For prepn. in 84% yield from hydroquinone (1:1590) -f-ethyl p-toluenesulfonate+ 
10% NaOH see (1).] 

C dislvd. in 4-5 pt-s. AcOH, cooled, and grad, treated with equal vol. HNO3 {D = 1.3) 
with stirring, yields nitrohydroquinone diethyl ether [Beil. Vl-857], gold.-yel. ndls. from 60% 
ale., m.p. 49° ( 2 ). [In the above procedure use of fumg. HNO 3 (D ~ 1.48) in place of that 
directed yields a mixt. of 2,3-dinitrohydroquinone diethyl ether [Beil. VI-858], yel. ndls., 
m.p. 130°, and 2,5-dinitrohydroquinone diethyl ether [Beil. VT-858], yel. ndls., m.p. 176°, 
separable by tedious fract. (^rystn. from ale. (3).] 


® 2,5-Diethoxybenzenesulfonamide: cryst. from ale., m.p. 154-155° u.c. (4) [from 
C + chlorosulfonic acid, followed by reactn. of intermediate sulfonyl chloride with 
(NH 4 ) 2 C 03 ; 47% yield (4)]. [This deriv. depresses m.p. of corresp. deriv. (m.p. 148°) 
from hydroquinone dimethyl ether (1:7160) (4).] 


1:7186 (1) Finzi, Ann, chim. applicata 15, 41-50 (1925); Chern, Abs. 19, 2648 (1925). 
( 2 ) Nietzki, Ann. 215, 145-146 (1882). (3) Hef. 2 , pages 149-150. (4) Huntress, Carten, 

J. Am. Cheni. 6 'c. 52, 603 (1940). 


1:7190 BENZYL a-NAPHTHYL ETHER C 17 H 14 O Beil. S.N. 537 



M.P. 77° cor. ( 1 ) B.P, dec. (see text) 

C htd. 20 hrs. at 240° gives a-naphthol (1:1500) + 4-benzylnaphthol -1 (22.5% yield), 
ndls. from 85% formic ac., m.p. 120° (2). 

C in ale. treated with ale. PkOH yields a picrate, C.PkOH, Neut. Eq. 463 but this dec. 
85-100° cor. (1). 

1:7190 (1) V. H. Dermer, O. C. Dermer, J. Org. Chem. 8, 290-291 (1939). ( 2 ) Behagel, Freien- 
sehner, Ber. 67, 1375 (1934). 


1:7195 


DURENE 

(1,2,4,5-Tetramethylbenzene) 


CHs—/^CHs 


CioHu Beil. V-431 


M.P. 79.3° (1) B.P. 193° 

Colorless lfts. with odor like camphor — Sol. ale., ether, CeHs — Sublimes; volatile with 
steam — Sol. in CH 3 .NO 2 (T 1.922) at 100°. 

[For prepn. (25-35% yield) from xylene -p CH 3 CI + AICI 3 see (2) {3).] [For purifica¬ 
tion see 1 ); for freezing point compn. diagram of system C -j- isodurene see ( 1 ).] 

C in 2 pts. CCI 4 treated with 5% more than 1 mole Br 2 in CCI 4 out of direct sunlight for 
IJ hrs. gives (79% yield (4)) bromodurene (3-bronm-l,2,4,5-tetramethylbenzene) [Beil. 
V-432], white cryst. from 95% ale., m.p. 60.5° (4) — C in 3 vols. AcOH + trace I 2 treated 
with 2 moles Br 2 in AcOH gives (87-100% yield (4)) dibromodurene (3,6-dibromo-l,2,4,5- 
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tetraraethylbenzenc) [Beil. V-432], cryst. from CHCI 3 on addn. of ale., m.p. 200 ® (4). [The 
m.p. of mixts. of this dibromodurene with the corresp. deriv. of isodurene or prehnitene 
(1:7648) is not much depressed (4).] 

C shaken with mixt. of cone, -f fumjs^. H 2 SO 4 at room temp, gives (94% yield) cnide 
durenesulfonic acid; purified by soln. in least possible 20 % HCl at 80® and cooling to 0 ® 
(70% yield), m.p. 118® (5). [The corresponding deriv. of isodurene has m.p. 79® (5).] 
[For conversion of C to prehnitene (1,2,8,4-tetrameihylbenzene) (1:7548) by actn. of H 2 SO 4 
(Jacobsen reaction) see (G).) 

C in CHCI 3 floated on cone. H 28 O 4 , rapidly stirred at 10 ° and treated with fumg. HNO 3 
(/) = 1.5) gives (92-94% yield (7)) dinitrodurene (8,G-dinitro-l,2,4,5-tetramethyIljenzene) 
[Beil. V-433J, snow while pr. from ale., m.p. 207-208® ( 8 ). [The m.p. of mixtures of this 
dinitrodurene with the corresp. derivs. of isodurene and prehnitene is (in contrast to dibromo 
derivs.) sharply depreissed (4).] 

C with equiv. PkOH forms an unstable picratc, C.PkOH; gold.-yel. pr., m.p. 92-95® 

( 10 ). 

® l',2',4',6'-Tetramethylbenzophenone-2-carboxylic acid [Beil. X-772]: cryst. from 40% 
ale., m.p. 263-2G5® u.c.; Neut. Eq. 282 (9) [from C -f phthalic anhydride -f AICI 3 in 
CS 2 (9)]. 

1:7196 (1) Smith, MacDougall, J. Am, Chem. Soc. 51, 3001, 300.5-3007 (1029). (2) Smith, 

Organic Syntheses 10, 32 39 (19.30). (3) Smith, Dohrovr'liiy, J. Am. Chem. Soc. 48, 1413- 

1419 (1926). ( 4 ) Smith, Moyle, J. Am.. Chem. Soc. 66, 1680-1681 (1933). (5) Smith, Cass, 

J. Am. Chem. Soc. 64, 1612 (1932). (6) Smith, Cass, ./. Aw.. Chem. Soc. 64, 1620-1621 (1932). 

(7) Smith, Organic Syntheses 10, 40-42 (19.30). (8) Smith, Dohrovolny, J. Am. Chem. Soc. 

48, 1420-1421 (1926). (9) Underwood, Walsh, ./. Am. Chem. Soc. 67, 940-942 (1935). 

(ip) Baril, Hauber, J. Am. Ch&m. Soc. 63, 1089 (1931). 


1 :7200 NAPHTHALENE 


CioHs Beil. V-531 


M.P. 80.1® (1) B,P. 217.96® (1) (2) 

Colorless tbls. from ale. — Characteristic odor — Sublimes readily above m.p. — Easily 
volatile with steam — Insol. aq.; spar. sol. cold pet. ether, mod. sol. MeOH, cold EtOH; 
eas. sol. most other org. solv. [for quant, data on 11 solvents see {3)J — Sol. in CH 3 .NO 2 
(T 1.922) at +46°. [For optical props, of C see (4).] 

[C + diphenyl ether (1:7125) gives a eutectic, m.p. abt. 16°, contg. 15% C, and com¬ 
mercially used as a heat transfer medium (5).] 

C with sublimed AICI 3 (T 1.94) gives green-blue color. 

C forms mol. cpds. with many nitro cpds. [Use in identification of nitro cpds. ( 6 ); 
e.g., C.PkOH (see below); C + 1,3,5-trinitrobenzene gives cpd., C.T.N.B., m.p. 152® (7) 
( 8 ) (9) (13); C with 2,4,6-trinitrotoluene gives cpd., C.T.N.T., m.p. 97-98® (7); 96.5® ( 10 ).] 

® Naphthalene picrate, C.PkOH: Dis. 0,05 C and 0.10 g. PkOH in 2 ml. boilg. ale. and 
allow to cool gradually. Collect the long hair-like yellow (Y-YTi) ndls. on a small 
filter and wash with 1 ml. ale. Drain, transfer to porous tile, press out remaining 
mother liquor. Form cryst. into small mound on a dry part of the tile, rinse with 5-10 
drops ale. Repeat this washing twice more in same way. Spread cryst. on fresh dry 
tile for 20 min. at 50® (long continued drying at higher temp, is inadvisable because 
of gradual loss of naphthalene); m.p. 150.5® u.c. (11); 149® (12) (13) [yel. pr. and pi. 
from EtOAc; yel. cryst. from ether ( 12 )]. [Use in quant, detn. of C.j [For m.p. + 
compn. diagram of mixts. of picrates of C and of /S-methylnaphthalene (1:7605) see 
(17).] 
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[For study of nitration of C soe ( 2 ); chlorination and bromination of C see (3); for study 
of reactn. with AcCl d- AICI 3 in nitrobenzene see (4).] 

[C on reduction by htg. 24 hrs. with Ni (iatalyst at 200° under initial hydrogen press, of 
100 kg./sq. cm. yields l,3“dicy(!lohexvlcyclohexane, cryst. from acetone, m.p. 62.5-63.5° 

m 

1:7210 (l) Bachinann, Clarke, J. Am. Cfiem. Soc. 49, 2093 (1927). (2) Wardner, Lowy, J. Am. 

Chem. Soc. 54, 2511-2514 (1932). (3) W. A. Cook, K. H. Cook, J. Am. Ckern. Soc. 55, 1212- 

1217 (1933). ( 4 ) Goodman, Lowy, ./. Am. Chem. Soc. 60, 2155-2157 (1938). (5) (Corson, 

lpati(}fT, J. Am. Chem. Soc. 60, 749 (1938). 


1:7215 4-METHOXYBIPHENYL 

(p“PhenylphenoI methyl ether; 
methyl p-xenyl ether; 
p-phenylanisole) 

M.P. 89° 

C (7.4 g.) in AC 2 O (40 ml.) treated with a soln. of 2 ml. TINO 3 {D — 1.5) in AC 2 O (8 ml.) 
evolves heat and after 1 hr. is poured into aq.; repeated recirystn. of (he pptd. mixt. of nitro 
cpds. from ale. yields 4.2 g. (45% yield) of 3-nitro-4-niethoxyl)iphenyl, ndls. from ale., 
m.p. 91-92° ( 1 ). [The mother liquor contains a mixt. insciparable by crystn.] [The dinitro 
derivs. of C have following values: 3,5-dinitro-4-mc‘thoxybiphenyl, silky yel. ndls. from ale., 
m.p. 137-138°; 3,4'-dinitro-4-methoxybiphenyl (in 509;> yield from further nitration of 

3- nitro-4-inethoxybiphenyl with cone. IINO. 3 ) has m.p. 171° ( 1 ).] 

C (8 g.) in CIK^la (25 ml.) treated with Brz (7 g.) in CHCb (10 ml.), evapd. and residue 
fractionally recrystd. from y)et. yields 4'-bromo-4-me(hoxybiy)lienyl, pi. from pet., m.p. 144°, 
and the more sol. 3-bromo~4-methoxybiphenyl, large prismatic ndls., m.p. 79° (2). [The 
dibromo derivs. of C have following valuer: 3,4'-dibromo-4-me(hoxybiphenyl (from further 
bromination of either 144° or 79° monobromo cpds. in CUCb), m.p. 134°; 3,5-dibromo«4- 
methoxybiphenyl (indirectly), ndls. from pet., m.p. 87° (2).] 

C (1.5 g.) + AlBra (0.9 g.) dry Igr. yields a mol. cpd. which sops, in Ifts.; on addn. of 
CeHe this yields a prod., C. 2 AlBr 3 .C 6 H 6 , which on 10 hr. refluxing with CeHe splits yielding 

4- hydroxybiphenyl (1:1585) (3). 

[For reaction of C with AcCl -j- AICI 3 yielding 4'-aceto-4-methoxybif)henyl, cryst. from 
MeOH, m.p. 153-154° see (4); for reactn. of C with BzCl -f AICI 3 yielding 39% of 4'-benzoyl- 
4«methoxybiphenyl, m.p. 165-167°, see (5) ( 6 ).] 

1:7215 (1) Bell, Kenyon, J. Chem. Soc. 1926, 3047-3048. (2) Bell. J. Chem. Soc. 1930, 1075. 
(3) Pfeiffer, Haack, Ann. 460, 1()9-170 (1928). (4) Ficser, Bnidshcr, ,/. Am. Chem. Soc. 58, 

1741 (1936). (5) ileser, Bradsher, J. Am. Chem. Soc. 58, 2337-2338 (1936). (6) Blicke, 

WeirikaufF, J. Am. Chem. Soc. 54, 332 (1932). 

1:7220 TRIPHENYLMETHANE 
C‘Tritan”) 


M.P. 92° B.P. 358° 

Lfts. from ale.; spar. sol. cold ale. or AcOH; eas. sol. hot ale., ether, CHCI 3 ; very spar. sol. 
Igr. — Two cryst. forms are known: the stable, m.p. 92° and the labile, m.p. 81°; the former 
(stable) form does not combine with CoHe and gives yel. color to cone. H 2 SO 4 only after 24 


C 19 H 16 Beil. V-698 




-CH 


CialinD Beil. VI-674 
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hrs.; the latter (labile) form cryst. from Celle as a mol. cpd., C.CeHe, m.p. 78° ( 1 ) and 
with cone. H 2 SO 4 gives yel. color immediately ( 2 ) (3). The lower melting (labile) form is 
converted to the higher melting (stable) form on slight warming ( 2 ). 

[For prepn. of C from CC'Li + CeHe + AICI 3 (68-84% yield) see (4) (5); for prepn. from 
triphenylcarbinol (1:50So) by treatment with ale. + cone. H 2 SO 4 see (1:5985).] 

C with sublimed AICI 3 (T 1.94) gives YO color, soon darkening — C with SbCls in CCI 4 
gives a green addn. prod. ( 6 ) — C forms no picrate (7). 

® Fuchsin formation: Nitrate 0.1 g. C by dissolving in 2 ml. fumg. HNO 3 without htg. 
Ppt. yel. trinitro eompd. by diln. with aq. Dis. ppt. in 10 ml. hot AcOH and reduce by 
succe.ssive addns. of Zn dust until strong red color that first appears is nearly discharged. 
Decant, add few eg. Pb 02 to soln., producing intense fuchsin-red at once (S) (9); cf. 
( 10 ). 

(g) Tris-(4-nitrophenyl)methane [Beil. V-707]: cryst. from CeHe, or from CHCI 3 by 
pptn. with ether, m.p. 212.5° cor. ( 11 ) ( 12 ); 206-207° u.c. (13) (14) [from C grad, 
added to well cooled HNO 3 (D = 1.5) (13), or finely pdrd. C (1 pt.) gradually added 
to a mixt. of 7.8 pts. cone. HNO 3 (D = 1.42) + 12 pts. cone. H 2 SO 4 (D — 1.84) (55% 
yield (14); 65% yield (12))]. 

® Triphenylcarbinol (1:5985): from C in 100 % yield on boiling for a few min. with 
HNO 3 (D = 1.33) (15); m.p. 162°. 

1:7220 (1) Hartley, Thomas, J. Chem. Soc. 89, 1018 1021 (1906). (2) Zelinsky, Gawerdowskaja, 

Ber. 61, 1050 (1928). (3) Gawerdowskaja-Juschkewitsch, Cant. 1937, II, 1796. (4) Norris, 

Organic Syntheses, Coll. Vol. I, 632-534 (1932). (5) Norris, Young, J. Am. Chem.. Soc. 46, 
2580-2583 (1924). (6) Hilpert, Wolf, Ber. 46, 2217 (1913). (7) Jefremow, Cent. 1923, III, 

378-380. (8) Mulliken, “ Method ” I, 177 (1904). (9) E. Fischt r, O. Fischer, Ann. 194, 

274 (1878). (10) Meyer, Togel, Ann. 347, 69 (1906). 

( 11 ) Montague, Rec. trav. chim. 24, 126 (1905). (12) Shoesmith, Sosson, Hetherington, 

J. Chem. Soc. 1927, 2227. (13) Ref. 9, page 255. (14) Hantzsch, Hein, Ber. 52, 495 (1919). 

(15) Schmidlin, Garoia-Banus, Ber. 46, 3191 (1912). 


1:7335 ACENAPHTHENE H 2 C—CH 2 C 12 H 10 BeU. V-586 



M.P. 95° B.P. 378° cor. 

Long ndls. from ale.; cas. sol. hot ale,, but spar. sol. cold. 

C oxidized under specified conditions ( 1 ) with Na 2 Cr 2 C )7 in AcC^H gives naphthalic acid 
(1:0890) and acenaphthenequinone (1:9090). 

C with sublimed AICI 3 (T 1.94) gives greenish-blue (GB) color. 

C with 1 , 3 , 5 -trinitrobenzene gives mol. cpd., C.T.N.B., gold.-yel. ndls. from ale., m.p. 
168° ( 2 ) (3); 161° (4); C with 2,4,6-trinitrotoluene gives a mol. cpd., yel. ndls. from ale., 
109.7° (5); 109° ( 6 ); 112° (4). [For picrate see below.] 

® Acenaphthene picrate (C.PkOH): Dis. 0.05 g. C and 0.10 g. PkOH in 2.5 ml. boilg. 
ale. in ^y tt., and allow to cool slowly to room temp. Collect the beautifully crystd. 
orange colored product on small filter, wash with 3 ml. cold ale. Dry 15 min. on porous 
tile at 100 °, m.p. 161-162° u.c. (7); 160.5° ( 8 ); 160° (3). 

® 2-(Acenaphthoyl)benzoic acid [Beil. X-786]: from C -f phthalic anhydride -f AlCl* 
in CS 2 ; cryst. from 50% ale., m.p. 198-200° u.c. (9); 200 ° ( 10 ); Neut. Eq. 302. 
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1:7225 (1) Oraebe, Gfellor, Atm. 276, 8 f) (1893). <2) Sudborough, J. Chem. Soc, 109, 1344 
(1916). (3) Hortcl, Ami. 461, 191 (1926). (4) Kreniann, Strzclba, Monatsh. 42, 177-180 

(1921). (5) Giiia, Gazz. chim. iial 45, II, 350 (1915). (6) Ref. 3, page 206. (7) Mulliken, 
“ Method ” I, 200 (1904). (8) Baril, Hauber, ./. Am. Chem. Soc. 63, 1090 (1931). 
(9) Underwood, Walsh, J. Am. Chem. Soc. 57. 940-942 (1935). (10) Graebe, Perutz, Ann. 327, 

99-100 (1903). 


1:7235 1,2-DIPHENOXYETHANE 

(Ethylene glycol diphenyl ether) 


M.P. 98° 


C14H14O2 


CH 2 —0-~ ^ ^ 



Beil. VI-146 


Lfts. from ale. — Insol. aq.; spar. sol. cold ale., eas. sol. hot ale.; eas. sol. CHCI 3 , ether. 
[For crystallographic data see (4).] 

C in satd. AcOH soln. at room temp, treated with slight excess of Br 2 in AcOH imined. 
separates 50-70% yield of l,2-di-(/>-bromophenoxy)ethane; cryst. from ale., m.p. 134-135° 
u.c^{l). 

C, gradually added at — 10 ° t(f 8 pts. fumg. HNO 3 , then poured into aq. gives (62% yield) 
l,2-di-(2',4-dinitrophenoxy)ethane, pale yel. pdr. from acetone or phenol, m.p. 215.2° cor. 
( 2 ). 


(g) a,/9-Diphenoxyethane-4,4-disulfonamide: cryst. from ale., m.p. 228-229° u.c. (3) 
[from C by treatment with excess chlorosulfouic ac. and conversion of resultant disul- 
fonyl chloride to disulfonarnide with (NH 4 ) 2 C 03 ; 74% yield (3)]. 


1:7235 (l) Cope, J. Am. Chem. Soc. 57, 573-574 (1935). (2) Dosios, Tsatsas, Compt. rend. 180, 

1275-1277 (1925); Chem. Abs. 19, 2194 (1925); Cent. 1925, II, 167. (3) Huntress, Garten, 

J. Am. Chem. Soc. 62, 603 (1940). (4) Gilta, Bull. soc. chim. Belg. 31,251-252 (1922). 


(CH 3 ) 2 CH 


1:7337 RETENE 

(7-Isopropyl-l- 
methy Iphenan threne) 

M.P. 98.5-99° B.P. 390 



CisHis BeiLV-683 


Micaceous lfts. from ale. — Spar. sol. cold ale., eas. sol. hot ale. or boilg. ether, CS 2 , Igr., 
CeHe or AcOH — Sublimes far below b.p.; somewhat volatile with steam. [For extensive 
review of chemistry of C see ( 1 ).] 

C with sublimed AICI 3 (T 1.94) gives deep brownish red changing quickly to black. 

C with PkOH in boilg. ale. yields on conen. a picrate, C.PkOH, or.-red. ndls., m.p. 123- 
124° ( 2 ); 127° ( 6 ) — [Not pptd. by mixing cold satd. ale. solns. of C + PkOH]; C with 
1,3,5-trinitrobenzene gives cpd., C.T.N.B., yel. ndls., m.p. 139-140° (3). 

C (1 g.) in AcOH (3.5 ml.) slowly treated with CrOa (1.9 g.) in AcOH (10 ml.), refluxed 
gently 1-2 hrs., cooled, gives (4) ppt. of retenequinone (1; 9082). [After washing with 80% 
ale. and drying, product is purified by soln. in CHCI 3 and repptn. with ale. (4) [cf. (5) ( 6 )].] 


1:7287 (1) Adelaon, Bogert, Chem. Rev. 24, 135-176 (1939). (2) Ekstrand, Ann. 186, 80-81 
(1877). (3) Sudborough, J. Chem. Soc. 199, 1344 (1916). (4) Bamberger, Hooker, Ann. 229, 
117-119 (1885). (5) Fieser, Young, J. Am. Chem. Soc. 63, 4127 (1931). (6) Veeterberg, 
Ber. 86, 4201-4202 (1903). 
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1:7240 PHENANTHRENE ^ ^^ C 14 H 10 Bea.V-667 

M.P. 100® B.P. 340° cor. 

Colorbss pi. — Soly. at 25° in 100 g. solvent: ale. 4.9 g.; hexane 9 . 2 ; CCI 4 26.3; ether 
42.9; CeHeSO.S; € 8280 . 3 ( 1 ); cf. (2) — Sublimes readily. 

C with sublimed AICI 3 (T 1.94) gives .greenish-blue to blue (GB-B) color. 

C, dislvd. in 5 pts. AcOH and treated with 2.2 pts. CrOs in 5 pts. AoOH, refluxed, poured 
into aq., ppts. crude phenani hraquinone. For purification this is warmed at 50-60° with 
40% NallSOs soln., filtered from solid; cooled to 0 ° and acidificMl with dil. Il 2 S ()4 yielding 
phenanthraquinone (1:9086); m.p. 202 ° (3) (4). (The same result may also be obtd. using 
K 2 Cr 207 + H 28 O 4 (5) ( 6 ).] [For quant, detn. of C by oxidn. to phenanthraquinone with 
iodic ac. see (7).] 

C dislvd. in 5 pts. pure CCI 4 , cooled in ice and treated with Br 2 at 0 ° in sunlight gives 
(65% yield ( 8 )) phenanthrene dibromide-9,10 [Beil. V-642], purified by soln. in minimum 
amt. CeHe at 40-45°, adding equal vol. p('t. ether and cooling to —15°; colorless pi. with 
greenish tinge, rn.p. 98-99° dec;. ( 8 ). [Use in prepn. of pure C by reduction with Zn dust + 
ale. (90% yield) ( 8 ).] [For purification of C by treatment with HNO 3 see (9).] 

Mol. cpds.: with l,3,5-<rinitrobenzene, C.T.N.B. pale or.-yel., m.p. 158° (17) 
(14); with 2,4,6-trinitrotoluene, C.T.N.T., m.p. 158° (18)f 

(g) Phenanthrene picrate (C.PkOH): Dis. 0.10 C and 0.20 g. PkOH in 5.0 ml. boilg. ale. 
and allow to cool slowly. Collc(;t prod., C.PkOH, on filter, suck dry, redissolve in 
1 ml. boilg. ale. and cool as before. Dry on porous tile, washing with 5 drops ah;. 
Dry 15 min. at 100° and detn. m.p.; orange-yel. ndls. (OY), m.p. 143° u.c. ( 10 ) ( 11 ) 
(12); 145° (13) (14); 132.8° (15) (16). 

1:7240 (1) Hildebrand, Ellefson, Beebe, J. Am. Chem. Soc. 39, 2302 (1917). (2) Clark, J. Ind. 
Eng. Ckem. 11, 204 208 (1919). (3) Gracbe, Ann. 167, 140 (1873). (4) Courtot, Ann. chim. 

(10) 14, 69-70 (1930). (5) Oyster, Adkins, J. Atn. Chem. Soc. 43, 208 -209 (1921). (6) Moore, 

Huntress, J. Am. Chem. Soc. 49, 1328 (1927). (7) Williams,./. Am. Chem. Soc. 43, 1911-1919 

(1921). (8) Price, Arntzen, Weaver, J. Am. Chem. Soc. 60, 2837-2839 (1938). (0) Cohen, 

Cormier, J. Am. Chem. Soc. 52, 4363 4364 (1930). (10) Mulliken, “ Method ” I, 201 (1904). 

( 11 ) Fittig, Ostermayer, Ann. 166, 363 (1873). (12) Hayduck, Ann. 167, 180 (1873). 

(13) Ref. 3, pages 137-139. (14) Hertel, Ann. 451, 191 (1926). (15) J(*fr(‘mow, Cent. 1923, 

III, 379. (16) 13aril, Hauber, J. Am. Chem. Soc. 53, 1090 (1931). (17) Sudborough, J. Chem. 

Soc. 109, 1344 (1916). (18) Kef. 14, page 206. 


1:7241 BENZYL /9-NAPHTHYL ETHER C 17 H 14 O Beil. VI-642 

<( y-CHa.O-0^ 

M.P. 101.5° cor. (1) 

Lfts. from ale.; eas. sol. ale., ether, CHCI 3 , CeHe. 

C htd. 48 hrs. at 240-250° gives /S-naphthol (1:1540) + l-benzylnaphthol -2 ( 10 %), ndls. 
from 85% formic ac., m.p. 110° ( 2 ) — C, htd. with Na under H 2 for 3 hrs. at 180-270° yields 
toluene, + /9-naphthol (1:1540) -f phenyl-/S-naphthyl-carbinol [Beil. VI-710] (3) (4). 

C in ale. treated with ale. PkOH yields picrate, C.PkOH, or. ndls.; m.p. 123.0° cor. (1); 
122° (5); Neut. Eq. 463. 

1:7241 (1) V. H. Dermer, O. C. Dermer, J. Org. Chem. 3, 290-291 (1939). (2) Behagel, Freien- 
eehner, Ber. 07, 1375 (1934). (3) Schorigin, Ber. 57, 1632 (1924). (4) Schorigin, Ber. 57, 

1636 (1924). (5) Wang, J. Chinese Ch<mi. Soc. 1, 62 (1933). 
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1:7243 FLUORANTHENE 

( 1 ,2-Benzacenaplithene; 
idryl) 


CieHio BeU. V-685 


M.P. 109-110'’ B.P. 393° 

Ndls. from oonc. ale.; this, from dil. ale.; sol. ale., ether, CHCI 3 , CS 2 , CbHo, AcOH — 
C can be distd. unchaiiKod with vapor ( 1 ). [For isolation of C from C black see (11).] 

C with warm cone. H 2 SO 4 dissolves with greenish-blue color ( 2 ) 

C on oxidn. with CKls in AcOfI gives (48'^/^, yield (4)) fliiorenone-l-carboxylic acid [Beil. 
X-7731, orange-red ndls. from dil. ale., in.p. 191-192°, together with fluoranthenequinone 
[Beil. V1I-S22], red ndls. from ale., m.j). 188° (.5). (Note: fliioranthene forms with fiuoran- 
thenequinone a mol. cpd. of compn. 2 C.C 1 GH 8 O 2 , red ndls., rn.p. 102°, eas. dissociated by ale. 
(5).] 

Fc^r brornination of C see (0); for nitratiem see (7). 

Mol. epds.: C.PkOH, reddish-ycl. ndls., spar. sol. cold ale., more easily hot ale., can be 
reerystd. from ale. without decomposition; m.p. 182-18;^° ( 8 ) (9), 183.5° (10), 184-185° 
( 2 ) (3) — C.l, 3 , 5 -trmitroben 2 ene, i)ale citron-yel., m.p. 200.5° ( 10 ). 

1:7Z43 (1) D(‘rkcr, Ber. 67, 1640 (1934). (2) Goldsehmicdt, Bcr. 10, 2029 (1877). (3) von 

Braun, Anton, Her. 62, 151 (1929). (4) Fic'ser, Soligman, ./. Am. Chern. Soc. 57, 2175 (1935). 

(5) f'ittig, Li(*pmann, Ann. 266, 3- 5 (1879). (6) von Braun. Manz, Ann. 488, 115-116 (1931). 

(7) Ref. 6, pages 122-123. (8) Fittig, Gebhardt, Ann. 193, 146 (1878). (9) Mayer, Taeger, 

Ber. 53, 1264 (1920). (10) Hert(4, Ann. 451, 191 (1926). 

(11) llehncr, J. Am. Chern. Boc. 62, 2243 (1940), 



1:7345 FLUORENE 

(Diphenylenemethane) 



M.P. 114° B.P. 394° cor. 


C 13 H 10 BeU. V-635 


White Ifts. from AcOH or ale., with faint violet fluorescence (very strong in filtered ultra¬ 
violet light) — Insol. aq.; spar. sol. cold ale.; eas. sol. hot ale., ether, CeHc, CS 2 — Sublimes 
readily “~ Volatile with steam. [For review of chemistry of fluorene see (1).] 

C is unaffected by cold cone. H 2 SO 4 but on warming dis. with blue color ( 2 ) — C with 
ShCls in (X'L gives green coloration (3) — C on fusion with 1 mole KOH at 280° yields 
mono-potassium fluorene (non-volatile) [use in removal of C from anthracene, phenan- 
threne, etc.], which with aq. regenerates C (4) (5). 

C dislvd, in 8-9 pts. warm AcOH and treated with 1.2 pts. cone. HNO 3 {D — 1.42) at 
6ff“80° gives (90% yield ( 6 ); 79% yield (7)) 2 -nitrofliiorene, ndls. from AcOH or 50% acetic 
ac., m.p. 156° cor. ( 8 ) — C, added gradually to 10 pts. mixt. of equal vols. AcOH 4- fumg. 
HNO 3 (O ~ 1.5), stood 12 hrs., filtered, gives ppt. of mixt. of dinitrofluorenes; extraction 
with boilg. AcOH dissolves the more sol. 2,5-dinitrofluorene (23% yield (9)), which seps. on 
cooling in long straw colored ndls., m.p. 207° (9) (10); the residual material (very spar. sol. 
in hot AcOH) (60% yield (9)) gives on recrystn. from AcOH, acetone, or AcOEt 2,7-dimtro- 
fluorene, m.p, 334° (9) [cf. (11) (12)]. 

C on oxidation with Na 2 Cr 207 in AcOH gives (60-70% yield (13)) fluorenone (1:9014). 

Molecular compds.: C with equiv. amt. PkOH in ether or CHC 1,3 soln. yields an unstable 
red brown picrate, C.PkOH, m.p. 80-82° (14), 84° (15), 79-80° (16), 77° (17); C with 1,3,5- 
trinitrol 3 enzene gives a cpd., 2C.3T.N.B., gold.-yel. tbls., m.p. 105° (15); C with 2,4,6- 
trinitrotoluene gives a cpd., C.T.N.T., m.p. 85° (15). 
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® 2-(o-Carboxybenzoyl)fluorene [Beil. X-788]: from C -i- phthalic anhydride 4* AlCIs 
in CS 2 ; cryst. from 50% ale., m.p. 227-229° <18), 227-230° (19); Neut. Eq. 314. 

1:7245 ( 1 ) Rievcschl, Ray, Chem. Rev. 23, 287-389 (1938). (2) Goldsehmiedt, Lipachitz, Ber. 

86, 4036 (1903). (3) Hilpert, Wolf. Ber. 46, 2217 (1913). (4) Weissgerber, Ber. 34, 1659- 

1661 (1901). (5) Woger, Doring. Ber. 36, 878-881 (1903). (6) Courtot, Ann. chim.. (10) 14, 

49 (1930). (7) Kuhn, Organic Syntheses 13, 74-75 (1933). (S) Dida, Ber. 34, 1759 (1901). 

(9) Ref. 6, page 83. (10) Morgan, Thomason, J. Chem. Soc. 1926, 2093. 

(11) Ref. 1, page 350. (12) Anantakrishnan, Hughes, J. Chem.. Soc. 1935, 1607-1608. 

(13) Huntress, Hershberg, (^liff, J. Am. Chem. Soc. 53, 2721-2723 (1931). (14) Barbier, 

Ann. chim. (5) 7, 487 (1876). (15) Kremann, Monatsh. 32, 614-616 (1911). (16) Fittig, 

Schmitz, Ann. 193, 136-137 (1878). (17) Baril, Hauber, J. Am. Chem. Soc. 53, 1090 (1931). 

(18) Underwood. Walsh, J. Am. Chem. Soc. 57. 940-942 (1935). (19) Ref. 2, page 4035. 


1:7250 STILBENE 

(trans-l ,2-Diphenylethylene) 

M.P.124° B.P.306°cor. 




BeU. V-630 


Cryst. from ale. — Insol. aq., spar, sol. cold ale.; eas. sol. ether, CeHe — Sublimes; 
volatile with steam. 

[For prepn. (50% yield) from benzoin (1:5210) by reduction with Zn dust + HgCb in 
dil. ale. see (1); from iKjnzyl MgCl + BzH in ether (25-35% yield) see (2); from benzyl- 
phenyl-carbinol (1:5958) on htg. 3-4 hrs. at 220-230° ((H %yield) see (3).] [I"or m.p.- 
compn. data on C + isostilbene (the cis isomer) see (4).] 

C on oxidn. with K2Cr207 4- H2SO4 followed by steam distn. yields BzH (1:0195) and 
BzOH (1:0715) (5) — C with Na 4* ale. reduces smoothly to bibenzyl (1:7149) (6). 

C decolorizes Brraq. only on warming — C -f Br 2 in CS 2 or ether ppts. mixture of two 
stereoisomeric stilbenc dibromides; washing with hot abs. ale. leaves insol. a-stilbene 
dibromide [Beil. V-602], m.p. 237°; mother liquor conts. /3-8tilbenedibromide [Beil. V-603], 
cryst. from ale., m.p. 110° (7) (8). 

C fused with equiv. amt. PkOH gives unstable red-brown picrate, C.PkOH, m.p. 94° 
(9), 90-91° (10), decomposing on fusion or treatment with solvents. With 1,3,5-trinitro- 
benzene C yields a cpd., C.2T.N.B.; gold.-yel. ndls., m.p. abt. 107-110° (11); 115-120° 
(12); 120° (13). 


1:7250 ( 1 ) Ballard, Dehn, J. Am. Chem. Soc. 54, 3969-3970 (1932). (2) Adkins, Zartman, 

Organic Syntheses 17, 89-90 (1937). (3) Ruggli, Lang, Helv. Chim. Acta 21, 47 (1938). 

( 4 ) Taylor, Murray, J. Chem. Soc. 1938, 2079. (5) Zincke, Ber. 4, 839 (1871). (6) Klages, 

Ber. 85, 2647 (1902). (7) Wislicenus, Seeler, Ber. 28, 2694 (1895). (8) Young, Pressman, 

Coryell, J. Am. Chem. Soc. 61, 1644 (1939). (9) Reddelien, J. prakt. Chem. (2) 91, 244 (1915). 

(10) Baril, Hauber, J. Am. Chem. Soc. 53, 1090 (1931). 

(11) Pfeiffer, Ann. 421, 298-299 (1916). (12) Ley, Ber. 50, 249 (1917). (13) Sudborough, 
J. Chem. Soc. 109, 1344 (1916). 


1:7355 HYDROQUINONE DIBENZYL ETHER C 20 H 18 O 2 Beil. S.N. 555 
M.P. 188-189' (1) 

Cryst. from 50 pts. ale. [The mono-benzyl ether (1:1639) may be separated from C by 
its soly. in ale.] 

1:7SSS (1) Druey, BuU: »oc. chim. (6) 2, 1741 (1936). 
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1:7860 HEXAETHYLBENZENE 


C2H6 


M.P. 189® 


B.P. 898® 



CisHao Beil.V-471 


White ndls. from ale.; can also be recrystd. unchanged from hot cone. H 2 SO 4 ( 1 ) or even 
fumg. H2SO4 ( 5 ). hias. sol. hot ale., ether, or AcOH. 

[For prepn. in 43% yield from CcHg -f excess C^iHiiCl -f AICI 3 see (2).J [For optical 
data on cryst. see (3).] 

C is not attacked by alk. KMn 04 alone, and on treatment with HNO 3 followed by alk. 
KMn 04 gives only CO 2 , no mellitic acid (4) — C (5 g.) +2 moles AICI 3 ( 5.6 g.) htd. together 
at 90® yield a mol. cpd., C. 2 AICI 3 (5) ( 6 ) ( 1 ); this is a viscous dark yel. liq. (crystg. on cool¬ 
ing) which does not wet glass and is much more stable to a(p than AICI 3 . At higher temp, it 
decomposes with evoln. of HCl. 

C (2 g.) added at 10 ° in small portions to a vigorously stirred mixt. of cone. H 2 SO 4 (50 ml.) 
+ fumg. HNO3 {D = 1.52) (15 ml.) + CHCI3 (50 mi.) gave 0.3 g. (13% yield) of 1 , 4 - 
dinitro-2,3,5,6-tetraethylbenzenc [Beil. V-456]; white ndls. from ale., m.p. 143-145® (7), 
144® ( 8 ), 145-147® (9). 


1:7860 (1) Gustavson, J. prakt. Chem, (2) 68 , 227 (1903). (2) Wertypoch, Firla, Ann. 500, 293- 

294 (1933). (3) Hendrit^ks, J(?lTersori, J. Optical iioc. Am. 23, 302 (1933). (4) Juettner, 

J.^Am. Chern. Sac. 69, 1474 (1937). (5) Schleicher, J. prakt. Chem., (2) 106, 359 (1923). 

(6) Ipatieff, Komarewsky, Crosse, J. Am. Chem. Soc. 67, 1723 (1935). (7) Smith, Harris, 

J. Am. Chem. Soc. 67, 1292 (1935). (8) Jannasch, Bartels, Ber. 31, 1716 (1898). (9) Smith, 

Guss, J. Am. Chem. Boc. 62, 2637 (1940). 


1:7865 HEXAMETHYLBENZENE 


C 12 H 18 Beil. V-450 


M.P. 164-165® B.P. 864® 

Pr. from CeHe, tbls, from ale. — C sublimes in Ifts. — Sol. at 0 ® in 500 pts. 95% ale.; 
much more eas. sol. hot ale., very eas. sol. CeHe — C best crystd. from boilg. CHCI 3 by 
addn. of hot 95% ale. + cooling, followed by recrystn. from its own wt. CeHe (1) — [Note, 
however, that pen tame thy Ibenzene (1:7150) is not removed by recrystn. but only by frac¬ 
tional distn. ( 10 ).] 

[For prepn. (as by-product) from xylene + CH 3 CI -f- AICI 3 see ( 2 ) (3).] [For optical data 
see (4) (5).] 

C (2 g.) added at 0 - 6 ® in small portions to a vigorously stirred mixt, of cone. H2SO4 
(60 ml.) -f fumg. HNO 3 (D = 1.52) (15 nd.) -f- CHCI 3 (50 ml.), waiting between additions 
for red color to fade to yellow, prod, poured onto ice, gave 0.6 g. ( 22 % yield) dinitroprehni- 
tene ( 5 , 6 -dinitro-l,2,3,4-tetramethyIbenzene) [Beil. V-430], pr. from ale., m.p. 176® ( 6 ). 

Molecular cpds.: C^PkOH, or.-yel. pi., m.p. 170® (7) ( 8 ) (9) [loses 6 at 100-110®; ale. 
removes PkOH (9)]; C. 1,3,5-trinitrobenzene, yel. ndls. from AcOH, m.p. 174-175® (10) ( 8 ). 
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1:7265 (l) Smith, MacDou/acall, J. Avi. Chem. Soc. 51, 3002 (1929). (2) Smith, Organic Syntheses 

10, 35-39 (1930). (3) Smith, Dobrovolny, J. Am. Chrm. Soc. 48, 1418-1419 (1920). 

(4) Hendricks, JefT(‘rson, J. Optical Soc. Am. 23, 302 (1933). (5) Hroekway, Kobinson, 

J. Chem. Soc. 1939, 1320. (0) Smith, Harris, J. Am. Chem. Soc. 57, 1292 (1935). (7) Friedol. 

Crafts, Ann. chim. (0) 10, 417-418 (1887). (8) Hertel. Ajin. 451, 191 (1926). (9) Baril, 

Hauber, J. Am. Chem. Soc. 53, 1089 (1931). (10) Pfeiffer, Ann. 412, 298 (1910). 


1:7370 1,3,6-TRIPHENYLBENZENE C 24 H 18 BeU. V-737 



M.P. 174.3-174.5*=* cor. {1) 

White ndls. from AcOII or lf 2 :r.; this, from etlier — Insol. acj., spar. sol. aq. ale., more 
easily in abs. ale., ether, CS-j; eas. sol. CeHe. 

[f'or prepn. in 65-85% yield from acetophenone (1:5515) by htg. with K pyrosulfate + 
cone. H 2 SO 4 for 30 hrs. at 45® see ( 2 ) (70% yield (3)) and nature of yellow by-product (3); 
prepn. in aim. quant, yield from phenylacetylene (1:7425) by htg. with 5 moles 33% aq. 
CH 3 NH 2 (or C 2 H 5 .NH 2 ) in s.t. for 5 hrs. at 260° sec (4),] [For crystallographic data see 
(5)J 

C is unattacked by aq. K 2 Cr 207 + H 2 SO 4 ; with CrOs in AcOH for I hr. at 70° gives good 
yield BzOH (1:0715) ( 6 ). 

C in 10 pts. boilg. AcOH treated with 2 ^ pts. fumg. HNO 3 (D = 1.52) during 15 minutes 
at not over 120° gives on cooling l-(/>-nitrophenyi)-3,5-diphenylbenzeiie (70% yield), white 
ndls. from AcOH, ni.j). 142-143° cor. (7). 

1:7270 (1) Baxter, Hale, J. Am. Chem. Soc. 59, 507-508 (1937). (2) Odell, Hines, J. Am. Chem. 

Soc. 35, 82 (1913). (3) Le Fevre, J. Chem. Soc. 1938, 1467. (4) Krassuski, Kiprianow, Cent. 

1926,1, 895. (5) Orc'lkin, Lonsdale, Proc. Roy. Soc. London A-144, 630-636 (1934). (6) Mcl- 

lin, Ber. 23, 2533 2634 (1890). (7) Vorlunder, Fischer, Wille, Ber. 62, 2837 (1929). 

1:7375 XANTHONE 

(Dibenzo- 7 -pyrone; 

“ benzophenone-o-oxide ^’) 


M.P. 174° u.c. B.P. 351° 

Long colorless ndls, from ale., or by repeated crystn. from AcOH or nitrobenzene (1) — 
Insol. cold aq., alk. or dil. acids; sol. hot ale.; sol. CHCI 3 , CeHe; spar. sol. ether — Easily 
sublimable but spar, volatile with steam. 

C is sol. in cone. H 2 SO 4 with yel. color and intense light-blue fluores. 

[For prepn. in 61-63% yield by htg. phenyl salicylate (1:1415) see (2) (3).] 

C, on boilg. with 40 pts. 10%; EtOH/NaOH with gradual addn. of excess Zn dust and 
pptn. by finally pouring into aq., or on reduction with ale. +3% Na/Hg (91-95% yield 
(4)), or A1 isopropylate in isopropyl ale. (90% yield (5)), gives xanthydrol (1:5205), q.v. 

C does not react readily with either phenylhydrazine, hydroxylamine, or semicarbazide 
salts (although the sulfur analog, xanthione [Beil. XVII-357], yields the corresponding 
xanthone derivatives). 
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C dislvd. in minimum amt. nitrobenzene, treated with trace of 1 2 4* exactly 1 mole Br 2 , 
heated in oil bath at 80-100° until evoln. of HBr ceases, then refluxed, cooled, ale. added, 
pf)td. solid filtered, washed with ale., recrystd. from CeHo, gives 3 -bromoxanthone, m.p. 
133° (1) ( 6 ) [2,7-dibromoxanthone: ndls. from ale., m.p. 213°). 

C + HgClo in either AcOH or ale. yields mol. cpd., C.HgCL, colorless ndls., m.p. 229- 
230° to It. brown liq. (7). 

1:7375 (1) Dhar, J. Chem. Soc. 109, 745 (191G). (2) Holloman, Orgrmic Syntheses, Coll Vol I, 

539- 540 (1932). (3) Kny-Jories, Ward, Aiuilyst 574—575 (1920). (4) Hollemau, Organic 

Syntheses, Coll Vol I, 537 .538 (19.32). (5) Lund, Ber. 70, 1524 (1037;. (6) Dhar, J, Chem. 

Soc. 117, 1000 (1920). (7) Anderson, (loodiiiK, .7. Am. Chem. Soc. 57, 1006 (1935). 


- c?-CAMPHOR CioHieO Beil. VH-101 

M.P. 179° B.P. 309° 

See 1:5215. Genus 7: Ketones. 


1:7380 


/)-DIPHENYLBENZENE 

(/.»-Teri)henyl) 



CisHu 


Beil. V-695 


M.P. 313° cor. B.P. 376° cor. (1) 

(309°) (2) 

White Ifts. from alc.,^from CUCla 4* acetone, from Cello 4 ale. (2:1), or from CeHo — 
C is very spar. sol. hot ale. or AcOH; moderately sol. ether, CS 2 ; eas. sol. CoHe; ea-s. sol. 
warm AmOAc, or nitrolxuizcne. 

Sublimes, but is not volatile with steam — Forms no picrate — C does not fluoresce in 
CfjHo «oln. ( 2 ) (3) — C gives no color with cone. H 2 SO 4 ( 2 ). 

C (2 g.) in boilg. AcOH (300 ml.) oxidized with CrOo (6 g.) ( 2 ) yields p-phenylbenzoic 
acid ( 0.6 g.) [Beil. IX-671], ndls. from ether, m.]). 218°. 

[Ihr extensive study of preparation sec (4); of nitration see (4); of bromination see (4) 
(5); of hydrogenation see (7).] 

C (3 g.) + BzCl (10 g.) + AICI 3 (8 g.) htd. 2 hrs. at 100° gives 70% yield ( 6 ) p, 72 '-diben- 
zoyl-p-terphenyl [4',4"-dibenzoylterphenyl], cryst. from nitrobenzene, then from dioxane, 
m.p. 294° ( 6 ). 


1:7380 {!) Bachmann, Clarke, .7. Am. Chem. Soc. 49, 2093 (i927). (2) Kiihn, Winterstein, Ber, 

60, 434 (1927). (3) Gerngross, Dunkel, Ber. 57, 744 (1924). (4) Franne, Heilbron, Hey, 

J. Chem. Soc. 1938, 1364-1375. (5) von Braun, Irmiseh, Nclles, Ber. 66, 1481 (1933). 

(6) Muller. Sok. Ber. 70, 1992 (1937). (7) Corson. Ipatieff, J. Am. Chem. Soc. 60, 749 (1938). 


1:7385 ANTHRACENE 



Ci4Hio Beil. V-656 


M.P. 316.4-316.7° cor. (1) B.P. 339.9° (11) 

Lfts. or tbls., usually yellowish, but when perfectly pure, colorless with beautiful violet 
fluorescence. [For purification see (1).] — Solid C on long exposure to light (even in glass 
bottles), or in CeHe or toluene soln. on exposure to ultraviolet light gives dianthracene,” 
C 28 H 20 [Beil. V-663] ( 2 ). 

C is insol. aq., spar. sol. ale., AcOH, Igr.; sol. CHCI 3 , ether; eas. sol. CeHe — C is sol. in 
CH 3 .NO 2 (T 1.922) at 100 °. 

C treated with Br 2 substitutes very rapidly (good source of HBr gas); C suspended in 
CCI 4 and treated dropwise with Br 2 , followed by refluxing to expel HBr, gives ppt. (83-85% 
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5 deld) of 9,19-dibromoanthracene [Beil. V-665], bright yel. ndls. from xylene, m.p. 226® u.c. 
( 3 ). 

C with sublimed AlCls (T 1.94) gives OY-S 2 —Y-S 2 color — C with soln. of SbClg in 
CCI 4 gives green color (4) (also shown by carbazole). [Use in detection of C in anthraquin- 
one (1:9095) (4).] 

Molecular cpds.: C with PkOH in boilg. ale., CeHe, or on fusion, yields picrate, C.PkOH, 
ruby-red ndls., m.p. 138° (5) (6) [another picrate, C.2PkOH, red ndls., m.p. abt. 175°, 
is also known (7)] — With 1,3,5-trinitrobenzene C yields a cpd., C.T.N.B., yel.-or., m.p. 
164° (5); scarlet, m.p. 164° (H) [cf. (9)]. 

® Anthraquinone (1:9095): In 6-in. test-tube place 0.05 g. C, 1.5 g. CrOs, 4 ml. AcOH, 
and 1 ml. aq. Support the test-tube by a clamp so that it rests in a circular hole in a 
piece of asbestos board, and reflux gently for 10 min. — Pour into 20 ml. cold aq., collect 
ppt. on suction filter, wiish with much aq., and finally with 5 ml. cold ale. Transfer 
ppt. to dry test-tube, boil with 10 ml. ale., cool, collect nearly white ppt. on small filter, 
wash with 5 ml. cold ale. Repeat in same way. Dry 15 min. at 100° (10); m.p. 275° 
U.C.; 285° cor. 

1:7285 (1) Baxter, Hale, J, Am, Chem. Soc. 58, 511 (1936); 59. 508 (1937). (2) Orndorff. 
Cameron, Am. Chem. J. 17, 658 681 (1895). (3) Heilbron, Heaton, Organic Syntheses, Coll. 

Vol I, 201-203 (1932). (4) Hilpert, Wolf, Ber. 46, 2216-2217 (1913). (5) Hertel, Ann. 451, 
191 (1926). (6) Baril, Hauber, J. Arn. Chem. Soc. 53, 1090 (1931). (7) Sandqvist, Hagelin, 

Ber. 51, 1517, Note 1 (1918). (S) Sudborough, J. Chem. Soc. 109, 1344 (1916). (9) Kremann, 

Mtiller, Monatsh. 42, 190 (1921). (10) Mullikcn, “ Method " I, 200 .(1904). 

(11) Marti, Bull. soc. chim. Belg. 39, 591, 623-624 (1930). 



ORDER I: SUBORDER I: GENUS 9: HYDROCARBONS 
Division B, Liquids 
Section 1. Aromatics 


1:7400 BENZENE 


CsH# BeU.V-179 


B.P, 80.094° (1) M.P. +5.51° (1) Lif = 0.87895 (2) n?? = 1.50124 (2) 

= 0.87360 (1) niff = 1.49807 (1) 

Colorless liq. with churaeteristic odor — Insol. aq.; sol. org. solvents; sol. in CH3.NO2 
(T 1.922) even at — 20 °; in aniline (T 1.922) at + 20 °. 

C with abs. EtOH forms a biimry const, boilg. mixt. (b.p. 08.25°) contg. 67.6% C + 
32.4% ale. (3); C forms with EiOH + aq. a ternary const, boilg. mixt. (b.p. 64.85°) contg. 
74._1% C, 18.57o ale. + 1A% aq. (3). 

C htd. with lira + iron catalyst yields mainly yxlibromobenzene, cryst. from ale., m.p. 
89° — C forms with PkOH a picrate, colorless ndls., m.p. 83.9° (4) rapidly losing C in air. 

[For mi(!ro(;oloriraetric method for detn. of C, based on the reddish-purple color produced 
by its nitration j>roducts in presence of ethyl methyl ketone + KOH, and with an accuracy 
of 5% in range 0.01-O.OO mg. C in either liq. or gaj? phase s(Ki (5>.) [For use of this principle 
in detection of C in ale. see f 8 ); for detn. of C in solvent mixtures by rapid method involving 
oxidn. of C by ferric salts + H 2 O 2 see (9).l 

® m-Dinitrobenzene : In a dry tt, mix 3 drops C, 1 ml. cone. HNO 3 {D = 1.42) and 
1 ml. cone. H2SO4 {O — 1.84). Heat the mixt. until it begins to boil, and maintain 
this temp, for half a minute. Pour slowly into 10 ml. cold aq., cool, shake and filter the 
bulky flocculent [)f)t. on a small filter with suction, washing with aq. until filtrate is 
colorless. Recryst. from 8 ml. boilg. 50% ale., allowing to stand until soln. is at room 
temp. Collect the long pearly-white ndls. on a small filter, wash with 5 ml. cold 50%, 
ale., dry at 50°; m.p. 89-89.5° u.c. ( 6 ). 

® o-Benzoylbenzoic acid (1:0720): from C + phthalic anhydride + AICI 3 in CS 2 ; 
cryst. from 30% ale., m.p. 127-128° (7); Neut. Eq. 226. [Note that this product forms 
with aq. a monohydrate (1.0670), m.p. 93-94°, Neut. Eq. 244, readily losing aq. above 
100° or on distn. with xylene and yielding anhydrous form (1:0720).] [For conver¬ 
sion to anthraquinone sec (1:0720).] 

1:7400 (l) Wojciechowski, J. Research Nad. Bureau Standards 10, 347-352 (1937). (2) Timmer¬ 
mans, Martin, J, chim. phys. 23, 750-753 (1926). (3) Young, J. Chem. Soc. 81, 710 (1902). 

(4) Baril, Hauber, J. Am. Chem. Soc. 53, 1089 (1931). (5) Schrenk, Pearce, Yant, U. S. Bur. 

Mines, Kept, of Investigations, No. 3287, Oct. 1935. (6) Mulliken, “ Method ” I, 200 (1904). 

(7) Underwood, Walsh, J. Am. Chem. Soc. 57, 940-942 (1935). (8) Lansing, Ind. Eng, Chem., 

Anal. Ed. 7, 184-185 (1935). (9) Cook, Ficklen, Ind. Eng. Chem., Anal. Ed. 4, 406-408 

(1932). 
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1:7405 TOLUENE PH—/ \ Beil. V-280 

(Meihylbenzene) ^ \_/ 

B.P. 110.80° (1) M.P. -95.0° (1) Df = 0.86697 ( 1 ) nf? = 1.49685 (1) 

= 0.86233 (1) nj,® = 1.49385 (1) 

Colorless liq. with clmracteristic odor — Insol. aq,; misc. with organic solvents; sol. in 
CH 3 .NO 2 (T 1 . 022 ) even at — 20 °; in aniline ('F 1.922) at - 1 - 20 °. [For soly. and refractive 
index data on ternary system, C + EtOH + aq., see (6)1 
C oxidized with dil. aq. KMii ()4 (aht. 4.5%) for 8 hrs. at 95° gives (90% yield ( 2 )) benzoic 
acid (1:0715). 

C on dinitration (by shaking 0 . 5 - 1.0 ml. C with 5 ml. of mixt. of 2 vols. cone. H 2 SO 4 + 
1 vol. cone. H.NOa for 8-5 min., then pouring onto ice), reduction of crude prod, with 
Sn -h HCl, and snlxsequent a(;olylation (all under specified conditions ( 8 )) yields 2,4-di-(ace- 
tylamino)toluene [Beil. Xlll-1881, small ndls. from hot aq. or ale., m.p. 221° u.c. ( 8 ). [This 
prod, depresses the m.p. (228°) of the corr(«p. deriv. from ethylbenzene (1:7410), e.g., to 
190-195° ( 8 ).l 

[For microcolorimetric method for detn. of C, based on reddish-blue color produced by its 
nitration products in presence of ethyl methyl ketone -f KOH, and with an accuracy of 
abt. 10 % in range 0.05-0.25 mg. C in either liq. or vapor phase see (4).| 

C with PkOH forms a picrate, light yel. pi., m.p. 88.2° (9), rapidly losing C in air. 

(© 2,4-Dinitrotoluene: Dis. 8 drops C in 1.5 ml. fumg. TINO 3 {I) - 1.5) and add immedi¬ 
ately without cooling, 1.5 ml. fuming H 2 SO 4 ( 10 %, SO 3 ). After half a min. pour the 
mixt. into 10 ml. cold aq., cool, shake until the nitration product sops, in yel.-white 
flocks, and then filter, washing with cold a(p Recryst. by dislvg. in 8 ml. boilg. 50% 
ale., cool, .shake vigorously, filter, wash ppt. with 5 ml. cold 50%, ale. Recryst. a .second 
time in same way. M.p. 70-71° u.c. (5). 

(g) o-(>-Toluyl)benzoic acid (1:0750): from C + phthalic anhydride + AICI 3 in CS 2 ; 
cryst. from 80%; ale. as hydrate, water being lost above 100 °; m.p. 137-1.38° (7), 188- 
139° ( 8 ); Neut. Eq. 240, [This prod, can readily be ring closed yielding 2-methylan- 
thraquinone (1:9075); for details sec (1:0750).) 

1:7405 (1) Timmermans, Martin, ,/. chim. phys. 23, 754 755 (1926). (2) Ullrnann, Uzbachian, 

Bar. 36, 1798 (1908). (8) Ipatieff. SehnnalinK, J. Am. Chvm. Hoc. 59, 10.56 1059 (1937). 

(4) Yant, Peare<*, .Schrenk, U. S. Bur. Minr.tt Hv.pt. of Investigations, No. 3823 (1936). (5) Mul- 

likcn, “ Method ” I, 202 (1904). (6) Washburn, Beguiii, Beekford, J. Am. Chem. Hoc. 61, 

1694-1695 (1939). (7) Underwood, Walsh, Am. Chem. Hoc. 57, 940-942 (1936). 

(8) Fieser, Organic Syntheses, Coll. Vol. I, 504 (1932). (9) Baril, Hauber, J. Am. Chem. Soc. 

53, 1089 (1931). 

1:7410 ETHYLBENZENE / \ CgHio Beil. V-351 

B.P. 136.16° (1) M.P.-94.4° (1) Z)f = 0.86690 (1) = 1.49687 (1) 

= 0.86360 (1) nf,® = 1.49317 (1) 

Colorless mobile liq.; insol. aq.; sol. inCH 3 .N 02 (T 1.922) at + 20 °. 

C on oxidn. with CrOs + H 2 SO 4 ( 2 ), or by dil. HNO 3 (1 vol. cone. HNO 3 to 2 vols. aq.) 
(3), or by KMn 04 yields benzoic acid (1:0715) — C on oxidn. with CrOg in AcOH yields 
benzoic acid (1:0715) and acetophenone (1:5515) (4). [For oxidn. of C by O 2 at 115-130° 
in liq. phase in presence of Mn 02 yielding acetophenone (1:5515), methyl-phenyl-carbinol 
(1:6475) and sometimes benzoic acid (1:0715) see (5).] 

C on dinitration (by shaking 0.5-1 .0 ml, C with 5 ml. of mixt. of 2 vols. cone. H 2 SO 4 and 
1 vol. cone. HNO 3 for 3-5 min. then pouring onto ice), reduction of crude prod, with Sn + 
HCl, and subsequent acetylation (all under specified conditions ( 0 )) yields 2,4-di-(acetyl- 
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amino)-l-ethylbenzene [Beil. XlII-177], small ndls. from hot aq. or ale., m.p. 223® u.c. ( 6 ); 
224® (7). [This prod, depresses the m.p. (221®) of the corresp. deriv. from toluene (1:7405), 
e.g., to 190-195° ( 6 ).] [C (1 pt.) treated with mixt. of fumg. HNO 3 (D = 1.52) (4 pts.) + 
fumg. H 2 SO 4 (25% SO 3 ) (4 pts.) ( 8 ) (9) gives (72% yield ( 9 )) 2,4,6-trinitro-l-ethylbenzene, 
ndls. from ale., m.p. 37®.] [For data on other isomeric triiiitroethylbenzeries see (10); on 
dinitrocthylbenzenes see ( 11 ); on inononitroethylbenzenes see ( 12 ).] 

C with PkOH forms a picrate, light yel. pi., m.p. 9 (i.G° ( 10 ). 

® ^-Ethylbenzenesulfonamide [Beil. XI- 120 ]: Shake 0.25 ml. C in tt. with 1 ml. of cone. 
H2SO4; then heat 15 min. in boilg. aq. until soln. is complete. Cool, pour into 10 ml. 
satd. NaCl soln., cool, shake. Filter white pasty mass and wash with 10 ml, satd. 
NaCl soln. Press on porous tile and dry in hot closet 25 min. Mix thoroughly with 
equal vol. PCI 5 , and heat 10 min. at 100 °. Cool, pour slowly into 5 ml. ice-water, shake 
and allow to settle. Decant through a wet filter, wiish by decantation with 5 ml. cold 
aq., returning any ppt. from filter to tt. Add 2 ml. cone. NH4OH (D = 0.90) and boil 
until NH3 is exj)elled. Dilute with 10 ml. aq., boil, and filter hot. Cool with ice-water, 
shake, and collecjt the sulfonamide on small filter. Wash with 5 ml. cold aq. Recryst. 
from 5 ml. boiling aq. and dry; m.p. 109®; cf. (13). 

® o-(4-Ethylbenzoyl)benzoic acid: from C -f phthalic anhydride + AICI3 + CS2; 

cryst. from dil. ale. or xylene, m.p. 122 ° (14) (15); Neut. Eep 254. 

® o-(4-Ethylbenzoyl)tetrachlorobenzoic acid: from C -f telraehlorophthalic anhydride 
+ AICI3 “h CS 2 ; cryst, from 70% ale., m.j). 172-173® (15); Neut. Eq. 392. 

1:7410 (1) Timmermans, Martin, J. chim. phys. 23, 758-759 (192G). (2) Fitlig, Ann. 133, 223 

(1865). (3) Fittig, Konig, Ann. 144, 280-281 (1867). (4) Friedel, iialsohii, Bull. soc. chim. 

(2) 32, 616-617 (1879). (5) Senseman, Stubbs, Ind. Eng. Chern. 25, 1286-1287 (1933). 

(6) Ipatieff, Schmcrling, J. Am. Chem. Soc. 59, 1050-1059 (1937). (7) O’Connor, Sowa, 

J. Am. Chem. Soc. 00, 127 (1938). (S) Schultz, Ber. 42, 2634 (1909). (9) Weiswciller, 

Monatsh. 21, 44 (1900). (10) Day, J. Chem. Soc. 1930,252-256. 

(11) Brady, Day, Allam, J. Chem. Soc. 1928, 978-982. (12) Cline, Reid, J. Am. Chem. Soc. 

49, 3150-3156 (1927). (13) Fricke, Spilkcr, Ber. 58, 1595-1596 (1925). (14) Scholl, Potschi- 

waiischeg, Lenko, Monatsh. 32, 691 (1911). (15) Underwood, Walsh, J. Am. Chem. Soc. 57, 

940-942 (1935), (16) Baril, Hauber, J. Am. Omn. Soc. 53,1089 (1931). 


1:7415 /»-XYLENE 

(p-Dimethy Ibenzene) 


CgHio 


Beil. V-382 


B.P. 138.40” (1) M,P. +13.35” (1) Z)?® = 0.86100 (1) ng* = 1.49615 (1); cf. (13) 

Z4® = 0.85665 (1) nf,® = 1.49370 (1); cf. (13) 


C is sol. in CH 3 .NO 2 (T 1.922) even at - 20 ”; in aniline (T t.922) at + 20 ”. 

C on oxidn. with dil. HNO3 (c.g., 2 hrs. at 100 °) give^ ??-toluic acid (1:0795) (together 
with some terephthalic acid (1:0910)) ( 2 ) (3) — C on oxidn. with CrOa -f H2SO4 or 
K 2 Cr 207 + H2SO4 yields mainly terephthalic acid (1:0910) — C on oxidn. with 5% 
KMn 04 yields terephthalic acid (1:0910). [Use in quant, detn. of C alone or in mixts. with 
o-xylene (1:7430) or m-xylene (1:7420) (4).] 

[For detn. of C in presence of o-xylene and w-xylene by method based on f.p. lowering see 
(4).] [For sepn. of C from w-xylene (1:7420) by high vac. dLstn. see (12),] 

C with PkOH gives a picrate, C.PkOH, lemon-yel. ndls., m.p. 90.5® (11). [Does not 
distinguish from the other xylenes.] 
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® 2,3,6-Trinitro-^xylene: Add two drops C to a mixt. of 1 ml. fumg. HNOs (Z) = 1.5) 
with 2 ml. cone. H 2 SO 4 (Z> = 1.84) in a dry tt.; shake, then boil gently for one min. 
over a small flame. Break up with a stirring rod any hard lumps which may form 
and pour into 10-12 ml. cold aq. Collect the solid on a very small filter and wash well 
with cold aq., followed by 5 ml. cold ale. Transfer to a tt. and redis. in 5 ml. ale.* (The 
compd. dis. quite slowdy.) Cool, shake vigorously, collect the (Tj^st. ppt. in the point 
of a small filter, and wash with 5 ml. cold ale. (**). Drain on a piece of porous tile, dry 
15 min. at 100®; m.p. 138.5-189° u.c. (5), 139° ( 6 ). [This prod, is more sol. in acetone 
than corresp. deriv. of m-xylene (1:7420), viz., 2,4,G-trinitro-m-xylenc, andean thus be 
sepd. in quant, detn. of latter as trinitro-epd. (7).] 

® o-(2',5'-Dimethylbenzoyl)benzoic acid [Beil. X-7()7]: from C -f- phthalic anhydride + 
AICI 3 in CS 2 ( 8 ) or in acetylene tetrachloride (9) or without solvent ( 10 ); cryst. from 
CoHe, m.p. 149° (10), 132° ( 8 ). 

® <>-(2',6-Dimethylbenzoyljtetrachlorobenzoic acid: cryst. from 40% ale., m.p. 244- 
246° U.C., Neut. Eq. 392 ( 8 ) [from C + tetrachlorophthalic anhydride + AICI 3 + CSa 
( 8 )]. 

1:7415 (1) Timmermans, Martin, .7. chim. phy.^. 23, 756-757 (1926). (2) Yssel de Schepper, 

Beilstcin, Ann. 137, 302-303 (1866). (3) Dittniar, Kekul6, Ann. 162, 340, Note (1872). 

(4) Norris, Vaala, J. Am. Chem. Soc. 61, 2133-2134 (1939). (5) Mulliken, “ Method ” 1, 

202 (1904). (6) Giua, Oazz. chim. ital. 49, II, 149, Note (1919). (7) Reichel, Chew. Zt^. 55, 

744 (1931). (8) Underwood. Walsh, J. Am. Chem. Sue. 57, 940-942 (1935). (9) Scholl, 

Bottger, Ber. 63, 2135 (1930). (10) Barnett, Low, Her. 64, 52 (1931). 

(11) Baril, Hauher, J. Am. Chem. Soc. 53, 1089 (1931). (12) von Elbe, Scott, Jnd. Eng. 

Chem., Anal. Ed. 10, 284-286 (1938). (13) White, Rose, Bar. Standards J. Research 9, 718 

(1932). 


1:7420 m-XYLENE 

(???^Dimethylbenzene) 


CsHio Beil. V-370 


B.P. 139.30° (1) M.P. -47.4° (1) = 0.86407 (1) n|? = 1.49749(1); cf. (2) 

= 0.85979 (1) nj? = 1.49509 (1); cf. (2) 

C is sol. in CH 3 .NO 2 (T 1.922) even at — 20 °; in aniline (T 1.922) at + 20 °. 

C on boiling with dil. HNO 3 (1 cone. HN(^ 3:2 aq.) is unattacked (3) but with stronger 
acid (2 vols. cone. HNOsiS vols. aq.) (4) yields w-toluic acid (1:0705) — C on oxidn. with 
CrOs + H2SO4 or with KMn 04 (95% yield (18)) yields isophthalic acid (1:0900). [Use in 
detn. of C by KMn 04 oxidn. under specified conditions (5).] 

[For sepn. of pure C from tech, xylene via selective sulfonation, fractional crystn. of 
m-xylenesulfonic acid (or its salts) and subsequent selective hydrolysis, regenerating C see 
( 6 ) (7) ( 8 ).] [For rn.p.-compn. diagrams of system, C + o-xylene (1:7430), see (9).] 

C with PkOH forms a picrate, C.PkOH, lemon-yel. ndls., m.p. 90-91.5° ( 10 ) [does not 
distinguish from o-xylene (1:7430) or p-xylene (1:7415)]. 

® 2,4,6-Trinitro-m-xylene [Beil. V-381]: Nitrate 2 drops C exactly as for p-xylene 
following directions literally except that the ppt. at the point marked (**) should 
again be recrystd. from 10 ml. 95% ale.; m.p. 181-182° u.c. (11) ( 12 ). [Use in quant, 
detn. of C (13) (14).] 

® o-(2^4'-Dimethylbenzoyl)tetrachlorobenzoic acid: cryst. from 80% ale., m.p. 222- 
224° u.c. (16); Neut. Eq. 392 [from C + tetrachlorophthalic anhydride + AlCls + 
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CS 2 (15)]. [The corresponding prod, from C + phthalic anhydride + AICI 3 in CS 2 , 
viz., o-(2',4'-dimethylbenzoyI)b(?nzoic acid, is reported with very divergent values for 
m.p., viz., 120° (15), 130-18;i° (10), and 143° (17) and is unsatisfactory as a deriv. for 
identification of C.] 

1:7420 (1) Tinimermans, Henniiut-Rohind, J. chim. phyts. 27, 402 403 (1930). (2) White, Rose, 

Bur. Siamiards J. Research 0, 717 (1932). (3) Fittig, Bieber, Ann. 156, 237 (1870). (4) Reu¬ 
ter, Ber. 17, 2028 2029 (1884). (5) Norris, Vaala, J. Am. Chem. Soc. 61, 2133-21.34 (1939). 

(0) Clarke, Taylor. J. Am. Chem. Soc. 45, 8.30-833 (1923). (7) Patterson, McMillan, Somer- 

vill(\ J. Chem. Soc. 125, 2488-2490 (1924). (8) Nakatsuehi, J. Soc. Chem. Jnd., Japan 32, 

Suppl. binding 335-336 (1929): Chem. Abs. 24, 4768 (1930). (9) Nakatsuehi, J. Soc. Chem. 

Ind., Japan 32, Suppl. binding, 333-3.35 (1929): Chem. Ahs. 24, 4768 (1930). (10) Baril, 

Hauber, J. Am. Chem. Soc. 53, 1089 (1931). 

(11) Mulliken, “ Method ” 1, 202 (1904). (12) Vorio, ftpoerri, J. Am. Chem. Soc. 60, 935 

(1938). (13) Reiehel, Chem. Zig. 55, 744 (19.31). (14) Sharapov’^a, Prosohin, Cent. 1936, I, 

4770-4771; Chem. Ahs. 29, 7872 (1935). (15) Und(?rwood, Walsh, J. Am. Chem. Soc. 51, 

940 942 (193.5). (16) P^ieser, Martin, J. Am. Chem. Soc. 58, 1445 (1936). (17) Dougherty, 

Gleason, J. Am. Chem. Soc. 52, 1027 (1930). (18) Ullmaim, Uzbaehiaii, Ber. 36, 1798 (1903). 


1:7425 PHENYLACETYLENE 

(Pheiiylethyne) 



CgHe Beil. V-511 


B.P. 141.7° (1) M.P. -48 to -40° (2) Di = 0.9246 (1) n?>® = 1.5617 (1) 

[For prepn. of C from ^-f)roinostyrene via distn. with molten KOH (67-70% yield) see 
(3) (4); via Na in liq. NH3 (96/X yield crude) (1); via NaNH2 in liq. NH 3 (64% yield) 
see ( 5 ).I 

C adds Br 2 (T 1.91). [C in CHCI 3 at 0 ° treated with Br 2 in CHCI 3 yields phenylacetylene 
dibi^mide (a,/3-dibroniostyrene) [Beil. V-478], b.p. 136-138° at 17 mm. ( 6 ) (7); the prod, 
which would corresp. to addn. of 2 Br 2 is unknowm.] [For detn. of C via KBr/KBrOa titration 
(results 11 % low) sec ( 8 )J — C treated with 1 mole I 2 in ale. (1) or KI soln. (9) gives excel¬ 
lent yield phenylacetylene diiodide (a,/3-diiodo8tyrene) [Beil. V-478], m.p. 75.4-75.8° ( 1 ), 
76° (9). 

C treated with NH4OH/CUCI (T 1.96-A) yields pale yel. floe. ppt. (10) of CgHb.CsC.Cu, 
which when dry explodes on htg. [F’or use in either gravimetric or volumetric detn. of C 
see (11).] [This cuprous phenylacetylide on warming with aq. CUCI 2 ( 88 % yield (12)) or 
aq. K 3 Fe(CN )6 (65% yield (13)) gives diphenyldiacetylene CgHb.C-C.CsC.CsHb [Beil. 
V-693], cryst. from AcOH or ale., m.p. 87-88° — C with ale. AgNOs (T 1.96-A) yields 
gelatinous white ppt. — C on treatment with alk. K 2 Hgl 4 (T 1.9()-B) or alk. Hg(CN )2 (14) 
gives (90% yield) of bis-(phenylethynyl)mercury, (CcH 5 .C=C) 2 Hg, white Ifts. from 95% 
ale., m.p. 124.5-125° (15), 124.2-124.6° ( 1 ) — C in dry ether evolves H 2 on treatment with 
Na yielding CeHs.C^C.Na. 

C is resinified by cone. HNO 3 or cone. H 2 SO 4 — C on shaking with aq. H 2 SO 4 (3 vols. 
H 2 S 04:1 vol. aq.) slowly dissolves to brown soln. which on dilution with aq. separates 
methyl phenyl ketone (acetophenone) (1:5515) (16). 

C on ozonolysis (17) (18) yields benzoic acid (1:0715) and formic acid (1:1005). 

1:7425 (1) Vaughn, J. Am. Chem. Soc. 56, 2064-2065 (1934). (2) Manchot, Haas, Ann. 399, 

150, Note 2 (1918). (3) Hesslcr, Organic Syntheses, Coll. Vol. I, 428-430 (1932); J. Am. Chem. 

Soc. 44, 425-426 (1922). (4) Rupe, Rinderknecht, Ann. 442, 66 (1925). (5) Vaughn, Vogt, 

Nieuwland. J. Am. Chem. Soc. 56, 2120-2122 (1934). (6) Taylor, J. Chem. Soc. 1987, 305. 

(7) Nef, Ann. 308, 273 (1899). (8) Lucas, Pressman, Ind. Eng. Chem., Anal. Ed. 19, 140-142 

(1938). (9) Peratoner, Oazz. chim. ital. 22, II. 69 (1892). (10) Glaser, Ann. 154, 158 (1870). 

(11) Hein, Meyer, Z. anal. Chem, 72, 30-31 (1927). (12) Straus, KoUek, Ber. 59, 1680-1681 
(1926). (13) Straus, Ann. 342, 223-224 (1905). (14) Vaughn, J. Am. Chem. Soc. 55, 3466 

(1933). (16) Johnson, McEwen, J. Am. Chem. Soc. 48, 474 (1926). (16) Friedel, Balsohn, 

Bull soc. chim. (2) 35, 55-56 (1881). (17) Hurd, Christ, J. Org. Chem. 1, 144-145 (1937). 

(IS) PaiUard, Wieland, Helv. Chim. Acta 21, 1361-1362 (1938). 
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1:7430 o-XYLENE 

(o-Dimethylbenzene) 

B.P. 144.05*^ (1) M.P. -25.0° {!) 

Z>f - 0.88011 (1); cf. (5) n?? = 1.50547 (1); cf. (5) 

C is sol. in CH 3 .NO 2 (T 1.922) oven at — 20 °; in aniline (T 1.922) at + 20 °. 

C on long boiling with dil. HNO 3 (1 pt. oonc. HNO 3 + 2 pts. aq.) ( 2 ) yields o-toluic acid 
(1:0690) but by CrOa + H 2 SO .1 is completely oxidized to COa + II 2 O — C with KMn 04 
gives phthalic acid (1:0820) [use under sjxicified conditions for quant, detn. of C (3)]; 
but some o-toluic acid (1:0690) may also be formed as well as benzoic acid (1:0715) (4). 
[The rate of oxidation of o-toluic acid to phthalic acid is same as rat e of oxidn. of C to o-toluic 
<4).] 

[For isolation of C from the isomeric m- and p-xylenes via differential hydrolysis of their 
sulfonic a(;ids, or isolation, ijurification and hydrolysis of Na or Ca salts sec ( 6 ) (13).] (For 
m.p.-compn. diagrams of systems: C + ?a-xylene (1:7120) or C + ^i-xylene (1:7415) see 
(7),] 

C with PkOH forms a picrate, C.PkOTT, lemon-yel. ndls., m.p. 88.5° ( 8 ) [does not dis¬ 
tinguish C from m-xylene (1:7420) or />-xylene (1:7415)]. 

® l,2-Dimethylbenzene-4-sulfonainide [Beil. XI- 121 ]: from C (0.25 ml.) treated exactly 
as described under ethylbenzene (1:7410); m.p. 143.5-144.0° u.c. (9) (10) (11). 
[l,2-dimethylbcnzene~3-sufonamide has m.p. 105° (11). j 
® o-(2',3'-Dimethylbenzoyl)tetrachlorobenzoic acid: cryst. from 70% ale., m.p. 177.5- 
17^.5° u.c. ( 12 ); Neut. Eq. 392 [from C + tetrachloroi)hthali (5 anhydride + AICI3 
+ CS 2 ( 12 )]. 

1:7430 (1) MiUcr, Bull. soc. cMm. Belg. 41, 217-219 (1932). (2) Fittig. Bieber, Ann. 156, 240- 
242 (1870). (3) Norris, Vaala, J. Am. Chern. JSoc. 61, 2133 2134 (1939). (4) Nomzow, 
Schenderowitseb, Cent. 1936, II, 4242. (5) Whiter, Rose, Bur. Sfandardu J. liemirck 9, 717 

(1932). (6) Nakatsuchi, J. Soc. Chem. Jnd., Japan 33, Suppl. binding 65-66B (1930); Chetn. 

Abs. 24, 2733 (1930). (7) Nakatsuchi. J. Soc. Chem. lad., Japan 32, Suppl. binding 333- 
335B (1929); Chem. Abs. 24, 4768 (1930). (8) Baril, Hauber, J. Am. Chem. Sue. 53, 1089 
(1931). (9) Mullikcii, “ Method ” 1, 202 (1904). (10) Patterson, McMillan, Somerville, 

J. Chem. Soc. 125, 2489 (1924), 

(ll),Laucr, J. prakt. Chem. (2) 138 , 89 (1933). (12) Underwood, Walsh, J. Am. Chem. Soc. 
57, 940-942 (1935). (13) Clarke, Taylor, J. Am. Chem. Soc. 45, 830-833 (1923), 



CsHio 


Beil. V-362 


1:7435 STYRENE y \_pxr==.PH Beil.V-474 

(Phonylethylene; vinylbenzene) \_y ^ ^ 

B.P. 145-145.8“ (1) M.P. -33“ (1) 1^ = 0.9090 {1> nf?®® = 1.54633 {1> 

[For prepn. (38-41% yield) by distn. of cinnamic acid (1:0735) see (2); for prepn. from 
a,jS-dibroinoethyl ethyl ether + CeHsMgBr (89% yield) and for review of all previous 
prepns. see (1).] 

Strongly refractive liq. with odor simultaneously reminiscent of benzene and of naphtha¬ 
lene — Very spar. sol. aq.; misc. with ale., ether; sol. MeOH, CS 2 , acetone; sol. in CH 3 .NO 2 
(T 1.922) even at -10°. 

C can be retained in monomolecular form only with difficulty) e.g., by stabilization with 
small traces of antioxidants such as hydroquinone, etc. [The polymerization of C in pres¬ 
ence of O 2 is inhibited by hydroquinone even at 100° but the latter is without effect on the 
thermal polymerization in absence of O 2 ; see (3).] 
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C polymerizes to glassy mass of “ meiastyrene ” on stdg.; this cliange is greatly acceler¬ 
ated by light, heat, or drop of H2SO4. No attempt will bo made here to distinguish between 
the many styrene polymers. 

C adds Br 2 (T 1.91). [C in ether treated at 0 ° with 1 mole Br^ in ether in direct sunlight 
gives (98% yield (4>) styrene dihromide (a,/3-dibrornoethyll)(uizene) [Beil. V-356], Ifts. or 
ndls. from 80% ale., m.p. 73-74°.J [For detn. of C by titration of CCI 4 soln. with standard 
Br 2 /AcOH soln. see (5).] 

C added to AcOH susj). of NaSCN + anhydrous CUSO 4 yi(*lds styrene dithiocyanate, 
white cryst. from ale., m.p. 102.5-103.0° {(>). 

C on oxidn. with K 2 Cr 207 -f- H 2 SO 4 (I" 1.72) yields benzoic acid (1:0715); C on reduc¬ 
tion wit h Na + boilg. EtOH (7) or on hydrogenation using 10 %, palladium black as catalyst 
{ 1 ) yields ethylbenzene (1:7410). [Hydrogenation with 10 % platinum black as catalyst ( 1 ) 
yields ethylcyclohexane (1:8460) (1).) 

1:7435 (l) Watfirmaii, do Kok, Rer. trav. cMm. 53, 1133-1138 (1934). (2) Abbott, Johnson, 

Organic Syntheses, Coll. Vol. I, 430 -432 (1932). (3) Hroit(>nb{ioh, Springer, Horeisehy, Her, 

71, 1438-1441 (193S). (4) Evans, Morgan, ./. Am. Chem.. Sue. 35, 57 (1913). (5) Williams, 

J. Chem. Soc. 1938, 247. (6) r)(*rmor, Dysiiiger, J. Am, Chem, Soc, 61, 750 (1939). 

(7) Klages, Keil, Ber. 36, 1632 (1903). 


1:7440 CUMENE 

CH 3 H CflHia 

Befl. V-393 

(Isopropylbenzene) 

>-o 



CEi3 


B.P. 153.5° (1); cf. (2) M.P. 

-96.8° ( 2 ) (3) 

...OA _ on -_ 



= 0.8633 (2) ng* = 1.49157 (2); cf. (3) 


C on oxidn. with dil. HNO 3 (4) or CrOa - 1 - H 2 SO 4 (5) yields benzoic acid (1:0715). 

C, shaken with 2 vols. (!()n(\ 112804 until complete soln. occurs, poured into satd. NaCl 
soln. and pptd. Na salt converted with PClr, to <;()rresi)onding sulfonyl chloride and thence 
with NH 4 OH to sulfonamide (7) gives 1 -isopropylbenzene sulfonamide-4, m.p. 98° (7), 
106° ( 8 ), 106.5-107° (9), 107-108° ( 10 ). ['Phis product depresses the m.p. of corresp. deriv. 
of ri-propylbenzene (1:7450), the eutectic inixt. (57% iso- to 43 n-) being claimed at 73° 
(7)J 

C on mononitration (by shaking 0.5-1 .0 ml. C with 5 ml. ini.xt. of equal vols. cone. H 2 SO 4 
-f cone. HNO 3 for 3-5 min., th(;n pouring onto ice), reduction of crude prod, with Sn H- 
HCl, with subsequent acetylation (all under specified conditions (11)) yields 4-acetylamino- 
l-isopropylbenzene, glistening flakes from hot aq. or ale,, m.p. 106° ( 11 ), 102 - 102 . 5 ° ( 12 ). 
[The m.p. of a mixt. of this prod, with corresp. deriv. (m.p. 96°) from n-propylbenzene 
(1:7450) is depressed, e.g., to 90-92° for 50/50 mixt. (11); with corresp. prod. (m.p. 105°) 
from n-butylbenzene (1:7515) to 83-87° (ll).l [For study of mono-, di- and trinitration of 
C see ( 6 ).] 

C on dinitration (by shaking 0.5-1 .0 ml. C with 5 ml. of mixt. of 2 vols. cone. H 2 SO 4 + 1 
vol. cone. HNO 3 for 3-5 min., then pouring onto ice), reduction of crude with Sn + HCl, 
and subsequent acetylation (all under specified conditions ( 11 )) yields 2,4-di-(acetylamino)-. 
1-isopropylbenzene, six-sided pr., m.p, 216° ( 11 ). [The m.p. of a mixt. of this prod, with 
corresp. deriv. (m.p. 208°) of n-propylhenzene (1:7450) is depressed, e.g., to 197-200° (11); 
that of a mixt. with corresp, deriv. (m.p. 214°) of 7 i-butylbenzene (1:7615) is depressed, 
e.g., to 187-190° (11).] [For use of optical characteristics of the diacetylamino derivs. in 
identification of mixtures of isopropylbenzene (C) and w-propylbenzene (1:7450) see (11).] 
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® o-(4-Isopropylbenzoyl)benzoic acid [Beil. Xr(336)]: cryst. from 30% ale., m.p. 

133-134° (13) (14); Neut. Eq. 268 [from C + phthalic anhydride + AICI 3 in CS 2 
(13) (14)]. 

1:7440 (1) Timmermans, Bull. soc. chim. Belg. 36, 503 (1927). (2) White, Rose, ,7. Besearck 
Nail. Bureau Standards 21, 164 (1938). (3) Smitteriberg, Hoog, Henkes, ,/. Am. Chem. Soc. 

60, 18 (1938). (4) Abel, Ann. 63, 308 (1847). (5) Fittig, Schaeffer, Konig, Ann. 149, 324- 

325 (1869). (6) Brady, Cunningham, J. Chem. Soc. 1934, 121-124. (7) Simona, Ardor, 

Adams, J. Am. Chem. Soc. 60, 2955 (1938). (8) Bogert, Fourman, J. Afn. (lumi. Soc. 55, 

4676 (1933). (9) Spica, Gazz. chim. ital. 9, 440 (1879). (10) Mover, Baur, Ann. 219, 300 

(1883). 

(11) Ipatieff, Schmerling, J. Am. Chem. Soc, 59, 1056-1059 (1937). (12) Constam, Gold¬ 
schmidt, Ber. 21, 1159 (1888). (13) Underwood, Walsh, J. Am.. Chem. Soc. 57, 940-942 

(1935). (14) Scholl, Potschiwauscheg, Lenko, Moyuxtsh. 32,705 (1911). 


1:7445 ANISOLE ™ / -s. CyHgO Beil. VM38 

(Methyl phenyl ether) N_ / 

B. P. 153.80° (1) M.P. -37.5° (1) Df = 0.99393 (1) nf? = 1.52211 (1) 

[For prepn. from phenol (1:1420) + (CH 3 ) 2 S 04 4- aq. NaOH (72-75% yield) see (2).] 

Liq. with agreeable aromatic odor; insol. aq.; sol. ale., ether; sol. in CH 3 .NO 2 (T 1.922) 
at +20°. 

C, on htg. with cone. HCl at 130°, or with cone. HI at 130-140° (3), or on boiling with 48%, 
HBr in 4 vols, AcOH (85% yield (4)), or on htg. with 1 \ pts. AICI 3 at 120° for three hours (5) 
yields phenol (1:1420). 

C (1 vol.) warmed with equal vol. cone. H 2 SO 4 until sample gives clear soln. in acp, then 
cooled and treated with mixt. of 1 vol. fuing. HNO 3 + 1 vol. cone. H 2 SO 4 while kept at 
room temp., then poured into aq. (6) (7), seps. ppt. of 2,4-dinitroani8ole [Beil. VI-2541, 
colorless ndls. from ale. or hot aq., m.p. 86.9°. [Note, however, that this product is known in 
two cryst. fonns, the second m.p. 94.55° (8).] 

C with 2 moles Br 2 yields 2,4-dibromoanisole [Beil. VI-202], scales from ale., m.p. 61°. 

® 4'-Nitro-4-methoxybenzophenone [Beil. VI11-163]: C (1 ml.), 7 >-nitrobenzoyl chloride 
(0.8 g.), dry CS 2 (1 ml.), and gran, anhyd. AICI 3 (0.1 g.) are placed in a dry tt., warmed 
over free flame to start reaction, then refluxed gejitly under small aq. condenser for half 
an hour. Contents of the tube are then rinsed into a small beaker with 15 ml. aq., 
cooled, extd. with a 15 ml. and 5 ml. portion of ether. Combd. ether layers are shaken 
with 15 ml. 10 % NaOH, then dried over Na 2 S 04 . Evapn. of ether yields solid, recrystd. 
2-3 times from 5 ml. ale. or AcOH; m.p. 120.5-121° (9), 121° ( 10 ). 

® Anisole picrate (C.PkOH): from C + PkOH in CHCI 3 ; bright yel. tbls., m.p. 79-81° 
u.c. (11). [This prod, is unstable in air.] 

® ^Methoxybenzenesulfonamide: cryst. from ale., m.p. 110-111° u.c. (12). [From 
C by treatment with excess chlorosulfonic acid and conversion of resultant sulfonyl 
chloride to sulfonamide by treatment with (NH 4 ) 2 C 03 (53% yield) (12).] [The m.p. 
of a mixt. of this prod, with the corresp. deriv. (m.p. 110-111°) from ethyl m-tolyl ether 
(1:7545) is depressed, e.g., to 99-103° (12).] 

1:7445 (1) Timmermans, Hennaut-Roland, J. chim, phya, 32, 521-523 (1935). (2) Hiers, Hager, 

Organic Syntheses, CoU. Vol, I, 50-52 (1932). (3) Graebe, Ann, 139, 149-150 (1866). 

(4) Stoermer, Ber. 41, 321-323 (1908). (5) Hartmann, Gattermann, Ber. 25, 3531 (1892). 

(6) Meldola, Woolcott, Wray, J. Chem. Soc. 69,1330 (1896). (7) Griffiths, Walkey, Watson, 

J. Chem. Soc. 1934, 631-633, (8) van Alphen, Ber. 63, 94-95 (1930). (9) Underwood, Baril, 

Toone, J. Am. Chem. Soc. 52, 4089 (1930). (10) von Auwers, Ber. M, 3898-3899 (1903). 

(11) Baril, Megrdichian, J. Am. Chem. Soc. 58, 1415-1416 (1936). (12) Huntress, Garten, 

J. Am. Chem. Soc. 62, 603 (1940). 
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1:7450 n-PROPYLBENZENE <( )>—CHa.CHa.CHa C#His Befl. V-390 

B.P. 169.46° (1) M.P. -99.3° (1) = 0.86314 (1) - 1.49198 {!) 

[For prepn. (70-75% yield) from CeHs.CHj.Cl + diethyl sulfate see { 2 ).] 

C on oxidn. with K 2 Cr 207 -f dil. H 28 O 4 (3) yields benzoic acid (1:0715). 

C shaken with 2 vols. cone. H 2 SO 4 until complete soln. occurs, poured into satd. NaCl 
soln. and pptd. Na salt converted with PCI 5 to the corresp. sulfonyl chloride and thence with 
NH 4 OH to amide (4) gives l-n-propyll)enzenesulfonamide-4, m.p. 110"* (5), 100-110° ( 6 ), 
102.5° (4>. [This product depresses the m.p. of the corresp. deriv. of isopropylbenzene 
(1 :J440), the eutectic mixture (43% n- to 57% iso-) being claimed at 73% (4).] 

C on mononitration (by shaking 0.5-1 .0 ml. with 5 ml. of mixt. of equal vols. cone. H 2 SO 4 
+ cone. HNO 3 for 3-5 min., then pouring onto ice), reduction of crude prod, with Sn + 
HCl, and subsequent acetylation (all underspecified conditions (7)) yields 4 -acetyIamino-l- 
n-propylbenzene, pearly flakes from hot aq. or ale., m.p. 96° (7) ( 8 ). [The m.p. of a mixt. of 
this product with the corresj). deriv. (m.p. 106°) of isopropylbenzene is depressed, e.g., to 
90-92° for a 50:50 mixt. (7).] 

C on dinitration (by shaking 0.5-1 .0 ml. C with 5 ml. of mixt. of 2 vols. cone. H 2 SO 4 -f- 1 
vol. cone. HNO 3 for 3-5 min., then pouring onto ice), reduction with Sn + HCl, and subse¬ 
quent acetylation (all under specified conditions (7)) yields 2,4-di-(acetylamino)-l-w- 
propylbenzene, small feathery ndls. from hot aq. or ale., m.p. 208° (7). [The m.p. of a mixt. 
of this product with corresp. deriv. (m.p. 216°) from isopropylbenzene (1:7440) is depressed, 
e.g., to 197-200° (7); that of a mixt. with (jorresp. deriv. (m.p. 210°) of ^cr-butylbenzene 
(1; 7460) is depressed, e.g., to 180-185° (7).] [For use of optical characteristics of the diace- 
tylamino derivs. in identification of mixts. of n-propylbenzene (C) and isopropylbenzene 
(1:7440) see (7).] 

® a-(4'-n-Propylbenzoyl)benzoic acid [Beil. Xi-(366)]: ndls. from 30% ale. or dil. HCl, 
m.p. 125-126° (9) ( 10 ); Neut. Eq. 268 [from C -f phthalic anhydride -f AICI 3 in CS 2 
(9) ( 10 )]. 

® n-Propylbenzenepicrate: C.PkOH, yel. plates, m.p. 103.5° (11). 

1:7450 (1) Timmermans, Hennaut-Roland, J. chim, phys. 27, 404-405 (1930). (2) Gilman, 

Catlin, Orgotuic Syntheses, Coll. Vol. I, 458-460 (1932). (3) Fittig, Schaeffer, Konig, Ann. 

149, 325-326 (1869). (4) Simons, Archer, Adams, J. Am. Chem. Soc. 60, 2955 (1938). 

(5) Meyer, Baur, Ann. 219, 298 (1883). (6) Moody, Chem. News 79, 81 (1899). (7) Ipatieff, 

Schmerling, J. Am. Chem. Soc. 59, 1056-1059 (1937). (8) Baddely, Kenner, J. Chem. Soc. 

1936, 308. (9) Underwood, Walsh, J. Am. Chem. Soc. 67, 940-942 (1935). (10) Scholl, 

Potschiwauscheg, Lenko, Monaish. 32, 698 (1911). 

(11) Baril, Hauber, J. Am. Chem. Soc. 63, 1089 (1931). 


1:7455 


MESITYLENE 

(1,3,5-Trimethylbenzene) 



C 9 H 12 Beil. V-406 


B.P. 164.64° (1) M.P. a-form -44.78° (1) Df = 0.8653 (1) = 1.4991 (1) 

/3-form -51.74° (1) nff = 1.4967 (1) 


[For prepn. of C from acetone + cone. H 28 O 4 (13-15% yield) see (2); from tech, m-xylene 
4 - CH 3 CI 4 ” AlCla at 100 ° (63% yield based on CH 3 CI) see (3); from toluene 4- CH 3 OH -f 
AlCls see (4).] 

. C (1 vol.) shaken with 2 vols. cone. H 2 SO 4 completely dissolves in 5-10 min.; while still 
warm the clear yellowish liq. is poured into 4 vols. cone. HCl at 10 ° or lower, or onto 3 pts. 
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ice with vigorous stirring, pptg. (90% yield (5)) 1,8,5-trimethylbenzenesulfonic acid (mesi- 
tylcnesulfonic acid) dihydrate, snow white cryst. from 4 pts. CHCI 3 , m.p. 78° ( 6 ). [This 
dihydrate loses its aq. over cone. H2SO4 at room temp, and regains it quickly in air; the 
m.p. of the anhydrous acid is indefinite, highest value being 98.5-100° (5).) [Mesitylene- 
sulfonic acid is completely hydrolyzed to mesitylene + H 2 SO 4 on htg. at 80° for 1 hr. with 
either cone, or 20% HCl (5) (dif. from pscudocunienesulfonic acid (see 1:7470), which is 
unaffected under these conditions); use in sepn. of C from pscnidocuiruiiie (1:7470) (5) ( 6 ).] 
[Note that refractive index of mixts. of C and pseudocumene is linear function of composi¬ 
tion (use in analysis of mixt.) (5); note use of refractive index of C in microscopic detn. of 
n (7).] 

C treated in cold with excess Br 2 ( 8 ) or C htd. with Br 2 -f- a little fumg. HNO 3 (9) ( 10 ) 
yields 2,4,()-tribromo-l,3,5-trimethylbenzene, ndls. from ale., pr. from C'cHg, m.p. 224° 
( 8 ) (11), 222 ° (9) ( 10 ). |C in CCI 4 treated with 1 mole Br 2 gives (79-82% yield 
(12)) of 2-bromo-l,3,5-trimethylbcnzene (bromomcsitylene), b.p. 105-107° at lfi-17 mm.] 
[2,4-Dibromo-l,3,5-trimethylbenzene (from C in AcOH -j- Br^), forms ndls. from CCI 4 , 
m.p. 62° (10), 64° (13).] 

C on oxidn. at 95° for 25-26 hrs. with aq. KMn 04 gives (64% yield (19)) trimesic acid 
(1:0559) (19). 

® 2,4,6-Trinitro-l,3,6-trimethylbenzene (trinitromesitylene): Nitrate one drop of C 
by the procedure given for p-xylenc (1:7415), following the quantities and direction 
literally, except that the quantity of ale. used for recrystn. at- the point marked (*) 
should be 15 ml.; m.p, 235° u.c. (14) (15). [I'or prepn. of 2-nitro-l,3,5-trimethyl- 
benzene (nitromesilylene) by nitration of C in AcOH -f AC 2 O -f fumg. HNO 3 (76% 
yield) see (16). It forms pale yel. cryst. from MeOH, m.p. 43-44° (16).] 

® o-(2,4,6-Trimethylbenzoyl)benzoic acid [Beil. X-771]: ndls. from 80% ale., m.p. 
211-212° u.c, (17), 212-212.5° (18); Neut. Eq. 268 [from C + phthalic anhydride -f- 
AICI 3 in CS 2 (17)]. 

1:7455 (1) Mair, Schicktanz, Bur. Standards J, Research 11, 673-674 (1933). (2) Adams, 

Hufferd, Organic Syntheses, Coll. Vol. I, 334-338 (1932). (3) Norris, Rubinstein, J. Am, 

Chem. Soc. 61, 1169 (1939). (4) Norris, Ingraham, ./. Am. Chem. Soc. 60, 1422 (193S). 

(5) Smith, Cass, ./. Am. Chem. Soc. 54, 1606-1608 (1932). (6) Ref. 1, page 671. (7) Kunz, 

Spulnik, Ivd. Eng. Chem., Arud. Ed. 8, 485 (19.36). (8) Fittig, Storer, Arm.* 147, 11 (1868). 

(9) Datta, Chatterjee, J. Am. Chem.. Soc. 38, 2552 (1916). (10) Varma, Subrahmanian, J. 

Indian Chem. Soc. 13, 192-193 (1936). 

(11) Smith, Moyle, J. Am. Chem. Soc. 58, 6 (1936). (12) Smith, Organic Syntheses 11, 24-25 
(1931). (13) Sttssenguth, Ann. 215, 248 (1882). (14) Mulliken, “ Method ” I, 201 ^904). 

(15) Hinkel, Ayling, 'Morgan, J. Chem. Soc. 1031, 1172. (16) Powell, Johnson, Organic 

Syntheses 14, 68-70 (j|!l34). (17) Underwood, Walsh, J. Am. Chem. Soc. 57, 940-942 (1935). 

(18) Gresly, Meyer, B^r. 15, 639 U882). (19) UUmann, Uzbachian, Ber. 36, 1799 (1903). 


1:7460 <er-BUTYLB£NZ£NE 


CHa 

ch ^-<3 

CHa 


C10H14 


BeU. V-415 


B. P. 168.8° (1) M.P. -58° ( 1 ) - 0.8671 ( 2 ) nf? = 1.4935 (2) 

= 0.8623 (3) nff = 1.4905 (3) 

C, on mononitration (by shaking 0.5-1 .0 ml. C with 5 ml. of mixt. of equal vols. cone. 
H 2 SO 4 and cone. HNO 3 for 3-5 min. and then pouring onto ice), reduction of crude prod, 
with Sn -f HCl, and subsequent acetylation (all under specified conditions ( 4 )) yields 
4-acetylamino-l-ter-butylbenzene, pearly flakes from hot aq. or dil. ale., m.p. 170° u.c. (4); 
168^170° (5); 169-170° ( 6 ). [For detailed study of mononitration of C see ( 6 ).] 
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C, on dinitration (by shaking 0 . 5 - 1.0 ml. C with 5 ml. of mixt. of 2 vols. cone. H 2 SO 4 and 
1 vol. cone. HNO 3 for 3-5 min. and then pouring onto ice), reduction of crude prod, with 
Sn -f HC'l, and subsequent acetylation (all under specified conditions (4)} yields 2,4-<ii- 
(acetylamino)-l-<cr-butylbenzene, reel, pr., m.p. 210 ® u.c. (4) (7). [The m.p. of a mixt. of 
this product (m.p. 210 ®) with the corresp. deriv. (m.p. 214°) from 7 i-butylbenzene (1:7515) 
is sharply depressed, e.g., to 180-185° (4); that of a mixt. with corresp. deriv. (m.p. 208°) 
from n-propylbenzene (1:7450) is depressed to 185-189° (4).] 

C (1 pt.) stirred for 5 hrs. at 00 ° with mixt. of 2 pts. by wt. of HNO 3 (D = 1.51) and 3 pts. 
by wt. cone. H‘.S ()4 then poured onto ice, gives 2,4-dinitro-ter-butylbenzene, white pr. from 
ale., m.p. 01 - 02 ° < 8 ). 

1:7460 (l) Huffiruin, Parks, Daniels, J. Am. Chem. Soc. 62, 1548 (1930). (2) Grosse, Ipatieff, 

J. Am. Chern. Soc. 57, 2418 (1935^ <3) McKenna, Sowa, J. Am. C^iem. Soc. 69, 471 (1937). 

(4) Ipatieff, SchnxM’linK, J. Am. Chem. Soc. 69, 1056-1059 (1937). (5) Potts, Carpenter, 

J. A m. Chem. Soc. 61, 664 (19.39). (f5) Craig, J. Am. Chem. Soc. 51, 195-197 (1935). (7) Bow¬ 
den, J. Am. Chem. Soc. 60, 046 (1938). {8> Shoesmith, Mackie, J. Chem. Soc. 1928, 2336-2337. 


1:7465 /»-MENTHANE 

CH 3 H 

(Hexahydro-p-cymene; 


4 -lsopropyl-l-inethylcyclohexane) 



1 1 


H 2 C CHa 


\ / 


CH 

1 


Ik 


C 10 H 20 BeU. V-47 


Ordinary B.P. 167-168° cor. (1) 


CHs^ ^CHa 

2)J*> = 0.8038 (2) 

Bit = 0.8061 (3) 

irons B.P. 108.5° (1) = 0.816 (4) 

CIS B.P. 161.0° (4) = 0.793 (4) 

Liquid with faint pcf)permint odor — Ordinary C is mixt. of cis and trans stereoisomers 
in proportions varying according to method of preparation (cf. ( 5 )]. 

C on htg. in s.t. with HNO 3 {D = 1.1) at 115-120° is said to yield 1,8-dinitro-p-menthane, 
m.p. 107.5-108.5° ( 6 ). 


nf? = 1.4395 (2) 
= 1.4370 (3) 
nf? = 1.45149 (4) 
rl^ = 1.43931 (4) 


1:7466 (l) Sabatier, Murat, Ann. chim. (9) 4, 277 (1915). (2) Brown, Durand, Marvel, J. Am. 

Chem. Soc. 68, 1596 (1936). (3) Adams, Marshall, J. Am. Chem. Soc. 1972 (1928). 

<4) Skita, Schneck, Her. 66, 149 (1922). (5) Keats, J. Chem. Soc. 1937, 2003-2007. (6) Kono- 

walow, Cent. 1906, II, 343. 


1:7470 PSEUDOCUMENE 

( 1 ,2,4-Trimethylbenzene) 


CH 3 



C 9 H 12 




BeiL V-400 


1.5048 (3) 
1.5025 (2) 


Ordinary C from coal tar is always contaminated with mesitylene (l,3,5>trimethylbenzene) 
(1:_7466). 

C shaken with 2 vols. cone. H 2 SO 4 completely dissolves in 5-10 min.; after cooling and 
pouring onto ice or into cone. HCI ppts. (85% yield (3)) pscudocumene-S-sulfonic acid 
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(l,2,4-triiiiethylbenzene“5-sulfonic acid) [Beil. XI-131], tiny white glistening pi. from 20% 
HCl, m.p. 111-112® (with usual I J H*/)); hydrate water lost on htg. at 105° for 1 hr., 
m.p. anhydrous cpd., 128-131° (3). [Of the three possible monosulfonic acids only the 
5-isomer is obtd. by direct sulfonation (3).] [On distn. of this sulfonic acid with steam from 
50% H2SO4 at 140°, hydrolysis occurs and C is regenerated (3); for use of this property in 
separation of C and mesitylene (whose sulfonic acid forms easily under same conditions but is 
hydrolyzed by steam at 80-90°) sec (3) (2).) [Note that refractive index of rnixt. of C and 
mesitylene (1:7455) is linear function of composition of mixt. (3).] 

C treated with 3 moles Br2 gives 3,5,(>-tribromo-l,2,4-trimethylbcnzcne [Beil. V-403], 
m.p. 232° (4), 229-230° (5), 233° cor. (6) (lower values may be due to presence of mesitylene). 
[C in CHCI3 at 0° treated with 1 mole Br2 gives (68% yield (7)) 5-bromopseudocumene, 
cryst. from ale., m.p. 71-72°; also obtd. from pseudocumene-5-sulfonic acid (above) in aq. 
on treatment with Br-i in ale. (77% yield (7)).] 

C on oxidn. with CrOs in AcOH gives trimellitic acid (1:0551) (8) (9). 

® 3,5,6-Trinitropseudocumene [Beil. V-405]: Nitrate two drops of C by directions given 
for p-xylene (1:7415). Follow directions literally, except that more than usual care 
must be taken to avoid ov(*rheatiiig during nitration. The tt. should be held some 
distance above the flame, and the heating interrupted before the expiration of one 
minute if the mixture shows signs of darkening, or if a sublimate should begin to appear 
on the sides of the tube; spar. sol. boilg. ale., eas. sol. (’fiHfi; m.p. 184-185° (10) (11). 
[C on nitration under specificH.! conditions (12) yields 5-nitropseudocurnene, cryst. from 
MeOH, m.p. 67-68° (13); 3,5-dinitropseudocumene has m.p. 171-172° (11).] 

® Pseudocumene picrate (C.PkOH): yel. ndls., m.p. 96-97° (14). [Note that this value 
is pract. identical with corresp. dcriv. of mesitylene (14).] 

1:7470 ( 1 ) Smith, Lund, J. Am. Chem. Soc. 52, 4144-4150 (1930). (2) Mair, Schicktanz, Bur. 

Standards J, Research 11, 071-673 (1933). (3) Smith, Casa, J. Am. Chem. Soc. 54, 1606 - 

1608 (1932). (4) Smith, Moyle, J. Am. Chem. Soc. 58, 6 (1936). (5) R. Meyer, W. Meyer, 

Ber. 51, 1579 (1918). (6) Jacobsen, Ber. 19, 1222 (1886). (7) Ref. 4, page 8. (8) Schultz, 

Ber. 42, 3604 (1909). (9) Morgan, Coulson, .f. Chem. Soc. 1929, 2554. (10) Mulliken, 

“ Method ” I. 201 (1904), 

( 11 ) Ref. 8, page 3608, (12) Ref. 8, page 3606. (13) Fisher, Walling, J. Am. Chem. Soc. 

57, 1701 (1935). (14) Baril, Hauber, J. Am. Ch&m. Soc. 53, 1089 (1931). 

1:7475 BENZYL METHYL ETHER CgHioO Beil. VI-431 

<[ )>—CHi-O.CHa 

B.P. ITO-lTl" cor. (1) Z)f = 0.9649 <]) ng* = 1.5008 <1) 

167-168° u.c. <1) Df = 0.9504 (1) nf,® = 1.4983 (1) 

Sol. in CH3.NO2 (T 1.922) even at —17°. (For ease of formn. of peroxides in air see (2).] 

® Benzyl methyl ether picrate (C.PkOH): from CHCI 3 solns. of C and of PkOH; sq. 
cream-colored pL; m.p. 115-110° u.c. (3). 

1:7475 (1) Sah, Lei, Science Repis. Natl. Tsing Hua Univ., Ser. A-1, 195 (1932). (2) Clover, 

J. Am. Chem. Soc. 46, 425-427 (1924). (3) Baril, Mcgrdichian, J. Am, Chem. Soc, 58, 1415 

(1936). 

1:7480 METHYL o-TOLYL ETHER 

(“ o-Cresyl ” methyl ether) 

B.P. 171° 2)i“ = 0.9863 - 1.605 

Liq. with arom. odor suggesting oil of wintergreen — Insol. aq., eas. sol. ale., ether — Sol. 
in CH,.NOj (T 1.922) even at -18°. 



CsHioO BeU. VI-362 
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^ C on boilg. with HBr (D - 1.49) is said to yield o-cresol (1:14(X)) and CHaBr (b.p. +4®). 
C on oxidn. with aq. KMn 04 (1) gives o-methoxybenzoic ac. (1:0685). 

C, added dropwise to 10 pts. fumg. HNO 3 (D = 1.5) at 5-10°, poured onto ice yields (2) 
3,5-dinitro-o-cresol methyl ether (3,5-dinitro-2-methoxytolucne [Beil. VIi-(180)], It. yel. 
ndls. from MeOH, m.p. 69® (2); m.p. 72® (3) (4); 71-72° (5). 

® 5-Bromo-2>methoxytoluene: 0.31 g. C in 2 ml. ale. treated dropwise during 5 min. 
with 0.42 g. Bra, yields solid after 10 min., rccrystd. from 8 ml. ale. giving 0.46 g. plates, 
m.p. 63-64® (6); m.p. 68® (7); 74-75® <8). 

® Methyl o-tolyl ether picrate: from CHCI 3 solns. of C -f PkOH; short It. yel. pr., m.p. 
113-114® u.c. (9). 

(0) 3-Methyl-4-methoxybenzenesulfonamide: cryst. from ale., m.p. 137° u.c. (10) [from 
C on treatment with excess chlorosulfonic ac. and conversion of resultant sulfonyl 
chloride to sulfonamide with (NH 4 ) 2 C 03 ; 84% yield (10)]. [This deriv. depresses 
m.p. of corresponding deriv. (m.p. 138®) from ethyl /Molyl ether (1:7535) (10).j 

1:7480 (1) Bromwcll, Am. Chem. J. 19, 577 (1897). (2) Brady, Day, J. Chem. Soc. 123, 2263 

(1923). (3) (hbson, J. Chem. Soc. 127, 48 (1925). (4) Borsche, Ber. 56, 1489 (1923). 

( 5 ) Robinson, ,7. Chem. Soc. 109, 1086 (1916). (6) Underwood, Baril, Toone, J. Am. Chem. 

Soc. 52, 409()“4091 (1930). (7) Bogert, Huniann. Am. Perfumer 25, 19-20, 75-76 (1930); 

Cent. 1930, II, 287. (8) Meldrum, Shah, J. Chem. Soc. 123, 1985 (1923). (9) Baril, Megr- 

dichian, J. Am. Chem. Soc. 58, 1415 (1936). (I 6 ) Huntress, Garten, J. Am. Chem. Soc. 62, 

603 (1940). 


1:7485 PHENETOLE 

(Ethyl phenyl ether) 


CHa-CHs-O—)> 


CgHioO 


Beil. VI-140 


B.P. 172° M.P. -33° Dl*’ = 0.9666 n?? = 1.5080 

Liq. with agreeable arom. odor; insol. aq.; sol. ale., ether; sol. in CH 3 .NO 2 (T 1.922) at 
-f-20®; in aniline at 4-20°. 

C (10 g.) mixed with AICI 3 (15 g.) evolves ht. and gives solid addn. cpd., which on htg. 
in open flask 3 hrs. at 120® evolves C 2 HBCI; the residue upon acidification yields phenol 
(1:1420) (1). 

(0 4'-Nitro-4-ethoxybenzophenone [Beil. VIII-163]: from C (1 ml.) + p-nitrobenzoyl 
chloride (0.8 g.) 4- Aids (0.1 g.) in CS 2 (1 ml.) by procedure given under anisole 
(1:7445); cryst. from ale., m.p. 110.5-111° (2), 112° (3). 

(0 Phenetole picrate (C.PkOH): from C 4- PkOH in CHCI 3 as very light yel. sq. pL, 
m.p. 91-92° (4). [This prod, is unstable in air (4).J 
(0 j>-Ethoxybenzeiiesulfonamide : cryst. from ale., m.p. 149-150° u.c. (5) [from C on 
treatment with excess chlorosulfonic acid and conversion of resultant sulfonyl chloride 
to sulfonamide by treatment with (NH 4 ) 2 C 03 (78% yield) (5)]. 

1:7485 (1) Hartmann, Gattermann, Ber. 25, 3531 (1892). (2) Underwood, Baril, Toone, 

./. Am. Chem. Soc. 52, 4089 (1030). (3) von Auwers, Ber. 36, 3897 (1903). (4) Baril, Megr- 

dichian, J. Am. Chem. Soc. 58, 1415-1416 (1936). (5) Huntress, Garten, J. Am. Chem. Soc. 

62, 603 (1940). 

CH 3 C 10 H 14 Beil. V-414 

1:7490 aec-BUTYLBENZENE --- J 

<( )>—C—CH 2 .CH 8 

il[ 

BJ>. llltUi” (1) M.P. -88.7° (1) - 1.490S (3) 

= 0.8577 (4) nl,® = 1.4880 <4) 

C on mononitration (by shaking 0.5-1.0 ml. C with 5 ml. of mixt. of equal vols. cone. 
H 2 SO 4 and cone. HNOa for 3-5 rain., then pouring onto ice), reduction of crude prod, with 
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Sn 4* HCl, and subsequent acetylation (all under specified conditions (5)) yields 4-acetyl- 
amino-l-^cc-butylbenzene, pearly flakes from ale. or hot aq., m.p. 125-126® (5) (3) ( 6 ), 
124-125® (7). [This prod, depresses m.p. of corresp. deriv. from cyclohexylbeiizcrie (1:7595) 

(5)J 

C on dinitration (by shaking 0.5-1 .0 ml. C with 5 ml. of mixt. of 2 vols. (;onc. H 2 S ()4 + 1 
vol. cone. HNO 3 , then pouring onto ice), reduction of crude prod, with Sn + HCl, and 
subsequent acetylation (all under specified conditions (5)) yields 2,4-di-(acetylamino)-l- 
6 *ec-butylbcnzene, stout, iidls. from ale. or hot aq., m.p. 192® (5). 

C on oxidn. with CrOa gives (70% yield ( 8 )) acetophenone (1:5515). 

1:7490 (1) Timmermans, BuU. soc. ckim. Belg, 36, 503 (1927). (3) Ipatieff, Corson, Pinos, 

J. Am. Chem. Soc. 58, 921-922 (1936). (4) MoKonna, Sowa, Am. Chern. Soc. 59, 471 

(1937). (5) Ipatieff, Schmerling, J. Am. Chem. Soc. 59, 1056-1059 (1937). (6) Reilly, 

Hiekinbottom, J. Chem. Soc. 117, 120 (1920). (7) Barkenbus, Hopkins, Allen, J. Am. Chem. 

Soc. 61, 2453 (1939). <s) Moyer, Bernhauer, Moruitah. 53/54, 728 (1929). 

1:7495 METHYL i>-TOLYL ETHER C sHioO Beil. VI-392 

(“ p-Crtisyl ” methyl ether) QH 3 CH 3 

B.P. 176° = 0.970 = 1.613 

Sol. in CH 3 .NO 2 (T 1.922) even at —19® — C on boiling with HBr (/> == 1.49) is said to 
yield 7 >cresol (1:1410) and CHaBr (b.p. d-4®). 

( 8 ) ^Anisic acid (y)-rnethoxybenzoic acid) (1:0805): 0.5 g. C, 2.5 g. cone. .H 2 SO 4 , 37 ml. 
aq., and 1.75 g. powd. K 2 Cr 2()7 are refluxed 4 hrs., cooled, diluted with 50 ml. aq., 
transf. to sep. funnel, extd. with 30, 10 , and 10 ml. ether. Combined ether layers 
shaken with 25 ml. 10 % Na 2 C 03 soln., and latter acid, with 20 ml. 6 JV HCU. Ppt. 
filtered, washed with 5 ml. aq., recrystd. from 50 ml. hot aq. gave 0.2 g. anisic ac., 
m.p, 184® <1). 

® Methyl ^-tolyl ether picrate (C.PkOH): from CTICI 3 solns. of C + PkOH; long yel.- 
or. pr., m.p. 88-89® u.c. (2). 

® 6-Methyl-2-methoxybenzenesulfonamide: cryst. from ale.; m.p. 182® u.c. (3) [from 
C on treatment with excess chlorosulfonic acid and conversion of resultant sulfonyl 
chloride to sulfonamide with (NH 4 ) 2 C 03 ; 86 % yield (3)]. 

1:7495 (l) Underwood, Baril, Toonc, J. Am. Chem. Soc. 53, 4092 (1930). (2) Baril, Mogrdichian, 

J. Am. Chem. Soc. 58, 1415 (1936). (3) Huntress, Garten, J. Am. Chem. Soc, 63, 603 (1940). 


1:7500 CINEOLE-1,8 

(*^ Eucalyptol ”) 


CH 3 


i- 


HaC^ \h2 

H.C CH. 


i- 


o 


CioHisO Beil. XVn-24 


%H3 

B.P. 176“ M.P. +1.3° ( 2 ) 2^8 = 0.9867 (1) n|? = 1.46839 < 1 ) 

Colorless liq. with characteristic camphoraceous odor — Opt. inactive (dif. from oil of 
eucal 3 q)tus) — C, though hygroscopic (2), is only very spar. sol. aq., aq. acids or aq. alk. 
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C docs not react with cold PCI3 or BzCl, gives no color with FeCla, and is inert toward 
phenylhydrazine or hydroxylaniine hydrochloride. 

C adds Br 2 (T 1.91} [yielding an unstable addn. product < 3 ) ( 4 )]. [C in ether treated with 
IJ moles Br 2 and then with HBr gives long or.-red ndls. of an addn. prod., C.Br 2 .HBr (5)] — 
C treated with acidified I 2 .KI soln. yields dark green cryst. of a cpd., 2 C.Hl.I 2 ( 6 ) — [For 
actn. of C with CI 2 see (7).] 

C in e(iual vol. AcOH treated at 0 ° with dry HCl gas yields c As*-(di pen tone dihydrochloride) 
[Beil. V“50], m.]). 25° ( 8 ); C at 40-50° treated with dry HCl gas gives mainly /rans-(dipentene 
dihydrochloride) [Beil. V-50],jn.p. 50-51° (9); while boiling C treated with HCl gas yields 

( 10 ) dipentene (1:8105) —C in AcOII treated in cold with HBr in AcOH yields first an 
addn. i)rod., (J.HBr; then jis main prod. c'/.s-(dipentene dihydrobromide) [Beil.V-52], m.p. 
39° (if solution is not coohul prod, is (dipentene dihydrobromide), m.p. 64° ( 8 )). C in 
pet. ether treated in cold with HBr gits yields spar. sol. addn. prod., C.HBr, m.p. 56-57° 

(11) , 55-50° (12) (well suited for detection of C (11)). 

C on oxidn. with hot aq. KMn 04 gives (50% yield (13)) d,/-cin(iolic acid [Beil. XVIII- 
322), m.p. 204-200° (14). 

C forms mol. cpds. with many phenols; e.g., that with 1 mole C + 1 mole o-cresol 
(1:1400) h.'is m.p. 56.3° (15). [Use in detn. of n-cresol (10).] [For detn. of C via cpd. with 
resorcinol (1:1530) see (18).] 

[P'or survey of macro-, micro- and histo-chemicral methods for detection of C see (17).] 

1:7500 (1) Wallach, Ann. 245, 195 (1S88). (2) Berry, Swanson, f*erfumery Essent. Oil Record 

23, 371-373 (1932); C/um. Ahs. 27, 501 (1933). (3) Walla,eh, Brass, Ann. 225, 302-305 

(18H4). (4) Wallach, Ann. 230, 227-228 (1885). (5) Kehnnann, Falke, ffelv. Chim. Ada 7, 

995 (1924). (6) Fromm, Fluck, Ann. 405, 177-178 (1914). (7) CJandini, Gazz. chim. ital. 

04, 118-135; 302-314 (1934). (8) Bacyer, B^r. 20, 2803 (lSt)3). (9) Hall, Ritter, Ber. 17, 

1978 (1884). (10) llcf. 3, page 299. 

(11) Wallach, CJildcmcistcr, Ann. 246, 280-281 (1888). (12) Power, Lees, J. Chem. Soc. 81, 

1590 (1902). (13) Bupc, Hirschinann, Helv. Chim. Ada 16, 509-510 (1933). (14) Riipe, 

Konus, Ber. 33, 3544, Note 1 (1900). (15) Berry, Swanson, Chem. Aha. 27, 4975 (1933). 

(10) Sage, Flock, Analyat 57, 507-509 (1932). (17) Wasicky, CJmach, Chem. Ahs. 29, 1577- 

1578 (1935). (18) Kleber, von Rechenberg, J. prakt. Chem. (2) 101, 171-176 (1920). 


1:7505 


/^-CYMENE 

(4-lsopropyl-l-methylbenzene) 


CH, H C,oH.4 

chT 


BeU. V-420 


B.P. 177.3-177.4° (1) M.P. -78.3° (1) Z>|® = 0.8570 (1) nl? = 1.4904 (1) 

Important constituent of “ sulfite turpentine ” — [For careful study of purifn. of C see 
( 1 ) ( 2 ).] [C should not be confused with m-cymene or o-cymene which have almost same 

C on oxidn, with boilg. dil. HNO 3 ( 1 :3) forS hrs. yields p-toluic acid (1:0705) and tereph- 
thahe acid (1:0910) (3), the former being separated by extn. with ether — C on oxidn. with 
CrOa -f H 2 SO 4 (T 1.72) yields terephthalic acid (1:0910) — C on oxidn. with KMn 04 
gives 4-(a-hydroxyisopropyl)benzoic acid (see below) — [C treated with stream of O 2 in 
bright daylight for 10 days yields on treatment with 35% NaOH the sodium salt of a perox¬ 
ide; this prod, on boiling with aq. yields p-isopropylbenzaldehyde (1:0234) (4).] 

C on careful nitration at —15 to — 10 ° with mixt. of fumg. HNO 3 4- cone. H 2 SO 4 gives 
(50% yield (5)) 2 , 6 -dinitro-p-cymene (2,6-dinitro-4-isopropyl-l-methylbenzene), cryst. 
from MeOH, m.p. 54° ( 6 ), 38-40° (5). [For extensive study of mononitration of C yielding 
82% 2-nitro-p-cymene + 8 % p-nitrotoluene see {7>; for its reduction to 2-amino-p-cymene 
see ( 8 ).] 
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C 4 - acetyl chloride + AICI3 in ('82 at not above 5° gives (50-55% yield (9)) 2 -acetyl-p- 
cymene (5-isopropyl-2-methylacetophenone) (1:5550). 

® Pentabromotoluene: To 7 ml. Hr 2 to which has been added 0.2 g. A1 is dropped in, 
with i(*e cooling, 1 g. C. After stdg. some time, mixt. is poured into small evapg. dish 
and excess Br 2 expelled in water bath. The prod, is extd. with hot CeHe, filtered from 
Al, cooled. After recrystn. from Cgllc, prod, forms colorless fine ndls., m.p. 280® (10). 
[Dif. from p-diethyllxmzene which gives tetrabrorno-p-diethylbcnzene, m.p. 112 ° ( 10 ).] 
® 4 -(a-Hydroxyisopropyl)benzoic acid (Beil. X-272]: 2 g. C is refluxed for G hrs. with a 
soln. of 6.5 g. KMn 04 in 300 ml. aq., the mixt. being vigorously shaken at frequent 
intervals. The MnO^ is filtered off (excess KMri 04 being reduced if necessary), the 
soln. evapd. to dryness, and extd. with boiling ale. Addn. of dil. H2SO4 to the ale. 
soln. ppts. prod., cryst. from ale., m.p. 156-157° ( 10 ) ( 11 ). 

® o-(2-Methyl-5-isopropylbenzoyl)benzoic ac‘d: colorless pr. from CeHe or dil. ale., 
m.p. 123-124° (12), 124° cor. (13); Neut. Eq. 282 [from C f phthalic anhydride -f 
AICI3 (13) in CS2 ( 12 ) (84% yield (13))]. [This prod, on htg. 2 hrs. at 100 ° with fumg. 
H 28 O 4 (15% SO3), pouring intoaq. gives (43% yield) 4-isoj)ropyl-2-methylanthraquin- 
one, yel. ndls. from ale., m.p. 113.8° cor. (13).] 

1:7505 (1) Richter, Wolff, B&r. 63, 1722-1724 (1U.30). (2) Mann, Montonna, Larian, Ind. Eng. 

Chem. 28, 598-600 (1936). (3) Ipatieff, Corson, Pines, 7. Am. Chem. Hoc. 58, 921 (1936). 

(4) Helberger, von Rebay, Fettback, Bcr. 72, 1644 1645 (1939). (5) Kyker, Boat, J. Am. 

Chem. Hoc. 61, 2469-2470 (1939). (6) Aschan, Cent. 1919, 1, 227. (7) Kobe, Doumani, 

Ind. Eng. Chem. 31, 257-263 (1939). (8) Doumani, Kobe, Ind. Eng. Chem. 31, 264-205 

(1939). (9) Allen, Organic Hynthesc& 14, 1 3 (1934). (10) von Auweus, Ber. 38, 1707-1708 

(1905). 

(11) Wallach, Ann. 264, 10-11 (1891). (12) Underwood, W^alsh, J. Am. Chem. Soc. 57, 

940-941 (1935). (13) Phillips, J. Am. Chem. Soc. 46, 2534 -2535 (1924). 


1:7510 


METHYL m-TOLYL ETHER 

(“ m-Cresyl ” methyl ether) 



CsHioO 


Beil. VI-376 


B.P. 177" cor. al® = 0.973 ng* = 1.613 

[For prepn. from m-eresol (1; 1730) + 30% aq. NaOH + (CH 3 ) 2 S 04 (97% yield) see 

(D.l 

Sol. in CH 8 .NO 2 (T 1.922) even at —18° — Volatile with steam. 

C on boilg. with HBr (D = 1.48) is said to yield m-cresol (1:1730) -f CHaBr (b.p. +4°). 

C on oxidn. with boilg. aq, KMn 04 yields (1) m-methoxy ben zoic ac. (1:0703). 

C added dropwise to HNO 3 {D = 1.52) dissolves with violent reaction; after htg. few 
minutes cooling and pouring into aq. gives ( 2 ) 2,4,0-trinitro-3-methoxytoluene [Beil. VI- 
388] (61% yield (3)); colorless cryst. from ale., m.p. 92°. [C on nitration in AcOH at 5-10° 
with HNO 3 (D = 1.5) gives 48% yield 2-nitro-5-methoxytoluene [Beil. VI-386], colorless 
ndls. from pet. ether, m.p. 54-55° (4).] 


® Methyl m-tolyl ether picrate: from CHCI 3 solns. of C + PkOH; or, yel. pr.; m.p. 
113-114° u.c. (5). 

® 2-Methyl-4-methoxybenzenesulfonamide; cryst. from ale., m.p. 129-130° u.c. ( 6 ) 
[from C on treatment with excess chlorosulfonic acid and conversion of resultant sul- 
fonyl chloride to sulfonamide with (NH 4 ) 2 C 08 , 69% yield ( 6 )]. 


1:7516 (1) Ullmann, Uzbachian, Ber. 36, 1804-1806 (1903). (2) Blanksma, Rec. trav. chim, 21, 

331-332 (1902). (3) Holleman, Rec. trav. chim. 49, 501 (1930). (4) Wieland, Konz, Mittascb, 
Ann. 513, 20 (1934). (5) Baril, Megrdicbian, J. Am, Chem. Soc. 58, 1415 (1936). (6) Hun¬ 

tress, Carton, J. Am. Chem. Soc. 62, 603 (1940). 
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1:7511 HYDRINDENE 

(Indane; 

2,3-dihydroindene) 


B.P. 177° 

Liquid, volatile with steam — C oxidizes on long stdg. in air, espec. if exposed to light ( 1 ), 
[For study of ozonization of C sec (7).] 

[For prepn. from indene (1:7522) by hydrogenation with Na + EtOH see ( 2 ); by reduc¬ 
tion in MeOH soln. with H 2 + PdCl 2 at ord. press. (80% yield) see (3).] 

C shaken with cold cone. H 2 SO 4 becomes yellowish ( 1 ) but does not dissolve nor resinify 
(5) (dif. from indene (1:7522)). [C with equal vol. eonc. H 2 SO 4 at 150° gives hydrindene- 
2 -sulfonic acid (4).] — C is stable to cold aq. KMn 04 . 

C dislvd. in boilg. CTICI 3 and treated with somewhat more than 3 Br 2 (in CHCI 3 ) yields 
on evapii. of solvent 1 ,2,3-tribromoindane, cryst. from ale., m.p. 134° ( 6 ) — C -I- trace solid 
I 2 treated with Bro at ord. teriij). yields 4,5,6,7-ietrabromoindane, ndls. from hot ale. or pi. 
from toluene, m.p. 200 ° ( 6 ). 

1:7511 ( 1 ) Weger, Ber. 36, 311 (1903). (2) Jacobi, J. prakt. Chem. (2) 139, 06 (1931). ( 3 ) von 

Braun, Arkuszewski, Kohler, Her. 51, 291 (1919). (4) Borsche, Pommer, Her, 54, 104-106 
(192]). (.5) Kramer, Spilker, Ber. 33, 3281 U890). (6) H. M(3yor, W. Meyer, Ber, 51, 1581- 
1583 (1918). (7) bong, Ficser, J. Am. Chem. Soc. 63, 2670-2673 (1940). 



C 9 H 10 


BeU. V-486 


Df = 0.9645 


„20 


1.5381 


1:7513 ISOPROPYL PHENYL ETHER 

(2-Phenoxy propane) 

B.P. 178° 


C 9 H 12 O Beil. VI-143 

.(CH3)aCH.O-^( ^ 

Df = 0.976 (1) niS = 1.4993 {1) 

Dig = 0.978 {2) n|>s = 1.4944 (3) 


Colorless oil with anise odor. 

[For prepn. from phenol (1:1420) -}- propylene 4* BF 3 (54% yield) see (4).] 

C, treated with soln. of cone. H 2 SO 4 in AcOH (5), or with BF 3 (65% yield (1)) gives 
o-isopropylphenol, b.p. 213-214°, sol. in alk. (dif. from C), and characterized (T 1.46) as 
o-isopropylphenoxyacetic acid, m.p. 130° (5). 


1:7513 ( 1 ) Sowa, Hinton, Niouwland, J. Am. Chem, Soc, 54, 2019-2021 (1932). (2) Smith, 

J. Am. Chem. Soc. 56, 718 (1934). (3) Sowa, Hinton, Nieuwiand, J. Am. Chem. Soc. 55, 3406 

(1933). (4) Sowa, Hinton, Niouwland, J. Am. Chem. Soc. 54, 3696 (1932). (5) Niederl, 

Natelsou, J. Am. Chem. Soc. 53, 1932-1933 (1931). 


1:7515 n-BUTYLBENZENE C 10 H 14 Beil. V-413 

cH3.cH2.cHi.cH,—<( ^ 

B. P. 183.10” (1) M.P. -81.8° (1) = 0.86066 (1) nf? = 1.4899 {2) 

[For prepn, of C from n-butyl bromide 4 - bromobenzene see (3).] 

C, on mononitration (by shaking 0.5-1 .0 ml. C with 5 ml, of mixt. of equal vols. cone. 
H 2 SO 4 and cone. HNO 3 for 3-5 min., then pouring onto ice), reduction of the crude prod, 
with Sn -f HCl, and subsequent acetylation (all under specified conditions (4)) yields 
4-ac.etylamino-l-n-butylbenzene, pearly flakes from hot aq. or ale., m.p. 105° u.c. (4) (5). 
[The m.p. of mixts. of this deriv. (105°) with the corresp. prod. (m.p. 106°) from isopropyl¬ 
benzene (1:7440) are sharfdy depressed; e.g.^ to 83-87° (4).] 

C, on dinitration (by shaking 0.5-1 .0 ml. C with 5 ml. of mixt, of 2 vols. cone. H 2 SO 4 -f 
1 vol. cone. HNO 3 for 3-5 min., then pouring onto ice), reduction of crude prod, with Sn + 
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HCl, and subsequent acetylation (all under specified conditions (4)) yields 2 , 4 -di-(acetyl- 
ainino)-l-n-butylbenzene, soft white ndls., m.p. 214° u.c. ( 4 ). [The m.p. of mixts. of this 
deriv. (m.p. 214°) with the corresp. prod. (m.p. 216°) from isopropylbenzene (1:7440) are 
sharply depressed; e.g., to 187-190° (4).] 

® 4'-n-Butylbenzophenonecarboxylic acid- 2 : cryst. from 50% acetic ac. or from 30% 
ale., m.p. 99° ( 6 ), 97-08° u.c. (7); Ncut. Eq. 282 [from C -f- phthalic anhydride -j- 
AICI 3 in CS 2 (7)J. 

1:7515 (1) Timmermans, Martin, J. cMm. phys. 25, 415-410 (1928). (2) Schmidt, Hopp, 
Schocllcr, Ber. 72, 1895 (1939). (3) Read, Foster, J. Am. Chem. Soc. 48, 1006-1007 (1920). 

(4) Ipatieff, Schrnerling, ./. Am.. Chem. Soc. 59, 1050-1059 (1937). (5) Reilly, Hickinbottom, 

J. Chem. Soc. 117, 111 (1920). (6) Harris, Marriott, Smith, J. Chem. Soc. 1936, 1840. 

(7) Underwood, Walsh, J. Am. Chem. Soc. 57, 940 942 (1935). 


/CH2.CII3 

1:7620 m-DIETHYLBENZENE CioHu Beil, y-426 

^CHa.CHs 


B.P. 180.55® cor. (1) n?? = 1.4955 (1) 

nil - 0.8579 (1) nif = 1.4926 (l> 

C with Br 2 yields 2,4,5,G-tetrabromo-l,3-diethvlbenzene, pr. from ale., m.p. 74° ( 2 ) 72° 

(3). 

C on appropriate nitration yields 2,4,6-trinitro-l,3-diethylbenzen(^, pr. from pet. ether, 
Ifts. from ale., m.p. 02 ° ( 2 ). 


® 2',4'-Diethylbenzophenonecarboxylic acid-2: cryst. from 30% ale., m.p. 114-116° 
u.c. (4); Neut. Eq. 282. [From C -f phthalic anhydride -f AICI 3 -f CS 2 ( 4 ).] [This 
product htd. with 10 pts. cone. H 2 SO 4 yields l,3-diethylanthraquin()rie, m.p. 83-85° ( 5 ).] 

1:7520 (1) Copenhaver, Reid, J. Am. Chem. Soc. 49, 3100 (1927). (2) Voswinkel, Ber. 21, 2830 

(1888). (3) Ipatieff, Pines, Komarewsky, Ind. Eng. Chem. 28, 223 (1936). (4) Underwood, 

Walsh, J. Am. Chem. Soc. 57, 940-942 (1935). (5) Quayle, Reid, J. Am. Chem. Soc. 47, 2300 
(1925). 


1:7522 INDENE 



C 9 H 8 Beil. V-515 


B.P. 183.4'’ M.P. -a" = 0.9916 ng* = 1.6764 

= 0.9813 n|)® = 1.6766 

C when pure is clear water white liq,, but on stdg. turns yellow — C even at ord. temps, in 
the dark begins to polymerize; polymerization occurs rapidly on htg. or in presence of 
catalysts. A dimer (di-indene) [Beil. Vi-(342)], cryst. from AcOH, m.p. 56-67'’ ( 1 ) can be 
obtd. from C in 63-73% yield from C by boiling 10-15 hrs. with equal vol. 23% HCl and a 
little pumice stone (1) (2) (7) ( 8 ) — A so-called “ tri-indene,” really a mixt. of lower poly¬ 
mers, is also known (2). [For studies of polyindenes see ( 3 ) ( 4 ) ( 5 ) { 6 ) (7).] 

C adds Br, (T 1.91). [C in 3 vols. ether treated with 1 Br, at O'" ( 9 ), or better C in CHCl, 
treated with 1 Br, ( 10 ), gives indene dibromide (1,2-dibromoindane) [Beil. V-487], white 
cryst. from Igr., m.p. 31.6-32.5'’ ( 10 ) ( 11 ). _ This product with cone. H 2 SO 4 gives a character¬ 
istic fuchsin-red color (11).] [Note that C treated with Brraq. in excess (12), or better C 
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treated with Br 2 in KBr soln. (85% yield (13)), gives HOBr addn. prod., indene bromohydrin 
( 2 -bromo-l-hydroxyindarie) [Beil. Vl-574], colorless ndls. from aq. ale., m,p. 128-129® ( 12 ), 
126-128° (14), also obtd. from indene dibroniide (above) on boilg. with dil. acetone susp. of 
MgCXls (15).] [C gives somewhat low results in KBr/KBrOs titration (16); but can be 
detd. by titration in CCI 4 with standard Br 2 /CCl 4 Soln. (17).] 

C, treated with dry HCl gas in cold gives 1-chloroindane [Beil. Vi-(234)], which on oxidn. 
with CrOa in AcOH gives (50-60% yield on C) a-hydrindone (indanone- 1 ) (1:5144) (18). 

C forms with PkOH a mol. cpd., C.PkOH, golden-yel. cryst., m.p. 98° ( 9 ) (19); with 
1,3,5-trinitrobenzene a cpd., C.T.N.B., citron-yel. cryst., m.p. 101 - 102 ° ( 20 ) (19). 

1:7522 ( 1 ) Whitby, Katz, Can. J. Research 4, 358 (1931). (2) Hisi, Chiuvin, Can. J. Research 

13-B, 231 232 (1935). (3) Risi, Oauvin, Can. .J. Research 13-B, 228-255 (1935). (4) Stau- 

diiiKcr, Ashdown, Brunner, Brusoii, Wehrli, Helv. Chim. Acta 12, 934 957 0929). (5) Stau- 

diriKt’r, Johner, Wiedersheim, Heb. Chim. Acta 12, 958 961 (1929). (6) Staudinger, Johner, 

Schiemann, Wiedersheim, Helv. Chim. Acta 12, 962-972 (1929). (7) Stobb6, Fiirber, Ber. 57, 

1838- 1851 (1924). (8) Bergniann, Taiibadel, Ber. 05, 463-467 (1932). (9) Krilnier, Spilker, 

Ber. 23, 3277-3279 (1890). (lO) Jacobi, J. prakt. Chem. (2) 129, 81 (1931). 

(11) Spilker, Dombrowsky, Ber. 42, 573 (1909). (12) Poix;, Read, J. Chem. Sac. 99, 2072- 
2073 (1911). (13) Pope, Read, J. Chem. Sac. 101, 760 (1912). (14) Porter, Suter, J. Am. 

Chem. Soc. 57, 2024 (1935). (15) Ishiwara, .7. prakt. Chem. (2) 108, 194 195 (1924). (16) Cor- 

tose, Rec, trav. chim. 48, 564 567 (1929). (17) Ilaninnck, Lungrish, ./. Chem. Soc. 1937, 

797- 801. (18) Pat^aud, Allen, Grannie Syntheses 18, 47-49 (1938). (19) Ilertel, Ann. 451, 

191 (1926). ( 20 ) Bruni, Tornani, Gazz. chim. ital. 35, 11, 305 (1905). 


1:7525 ETHYL o-TOLYL ETHER 

(**o- Cresyl ethyl ether) 


B.P. 184° 

Sol. in CH 3 .NO 2 even at —18°. 


CHa.CIIj.O—^ CallijO 

CHs-tJ 

= 0.963 


Beil. VI-353 

ng* = 1.505 


(g) o>Ethoxybenzoic acid (1:0571): C (0.5 g.) -f cone. II 2 SO 4 (2.5 g.) 4- aq. (37 ml.) 4" 
powd. K 2 Cr 207 (1.75 g.) are refluxed 2 hrs., cooled, diluted with 50 ml. aq., extracted 
with 30, 10, and 10 ml. portions of ether. The combined ether layers are then shaken 
with 10 % Na 2 C 03 soln. (25 ml.) and the latter acidified with 6 N HCl (20 ml.). The 
product ppts. as an oil, which on drying over anhydrous Na 2 S 04 gives on evapn. of 
solvent 0.1 g. product; m.p. 19-19.5° (1). 

(g) Ethyl o-tolyl ether picrate (C.PkOH): from CHCI 3 solns. of C and of PkOH; short It. 
yel. pr.; m.p. 117.5-118.5° u.c. (2). 

(g) 3-Methyl-4-ethoxybenzenesulfonamide: cryst. from ale.; m.p. 148-149° u.c. (3) 
[from C on treatment with excess chlorosulfonic acid and conversion of resultant 
sulfonyl chloride to sulfonamide with (NH 4 ) 2 C 03 ; 71% yield (3)]. [This derivative 
depresses the m.p. of the corresponding product (m.p. 148°) from hydroquin<^ne di¬ 
methyl ether (1:7160).] 

1:7525 ( 1 ) Underwood, Baril, Toone, J. Am. Chem. Soc. 52, 4092 (1930). (2) Baril, Megrdichian, 
J, Am. Chem. Soc. 58, 1415 (1936). (3) Huntress, Carten, J. Am. Chem. Soc. 62, 603 (1940). 


1:7530 BENZYL ETHYL ETHER CoHrjO Beil. VI-431 

(Homophenetole) < ( ) >— CHj.O.CHa.CHg 

B.P, 184-186° cor. ( 1 ) = 0.9478 ( 1 ) nf? = 1.4958 (1) 

181-183° u.o. <1) I>f = 0.9446 (1) = 1.4934 (1) 

Oil, with aromatic odor — Volatile with steam. 

C refluxed with CeHe 4-14 pts. PaOs evolves ethylene and leaves residue which on fractal, 
distn, gives diphenylmethane (1:7120) ( 2 ). 
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1:7530 (1) Sah, Lei, Science Repts. Natl. Tsing Hua Unvo., Ser. A-1, 195 (1932). (2) Nef, Ann, 
298, 266 (1897). 


1:7533 


PHENYL n-PROPYL ETHER 

(1 -Phenoxy propane) 


C 9 H 12 O Beil. VI-142 
<( ^>- 0 .CH 2 .CH 2 .CH 3 


B.P. 189.3° cor. {1) (2) Djt = 0.9530 (3) nl} = 1.503 (4) 

DiS = 0.9494 (3) n?? = 1.5011 ( 6 ) 

[For prepn. in 88 % yield from phenol (1:1420) -f ale. KOH + w-propyl p-toluenesul- 
fonate see ( 2 ).] 

® ^(n-Propoxy)benzenesulfonamide: cryst. from ale., m.p. 110-117® u.c. ( 6 ) [from C 
on treatment with excess chlorosulfonic acid and conversion of resultant sulfonyl 
chloride to sulfonamide by treatment with (NH 4 ) 2 C ()3 (08% yield) ( 0 )]. 


1:7633 (1) Perkin, J. Chem. Soc. 69, 12.50 (1890). (2) Slotta, Franke, Ber. 63, 684-685 (1930). 

(3) Perkin, J. Chem. Hoc. 69, 1186 (1896). (4) Levaillarit, Compt. rend. 188, 263 (1929). 

(5) Ipatieff, Orloff, Petroff, Ber. 60, 1007 (1927). (0) Huntress, Carten, J. Am. Chem. Soc, 

62, 603 (1940). 


1:7535 ETHYL /»-TOLYL ETHER C 9 H 12 O Beil. VI-393 

(“ p-Cresyl ” ethyl ether) CHa-CH^.O-t^ )>-CH 3 

B.P. 190.5° Of = 0.949 nf = 1.505 

® ^Ethoxybenzoic acid (1:0817): from oxidation of C (0.5 g.) for 3 hrs. by process 
described for methyl p-tolyl ether (1:7495), except that final prod, is recrystd. from 
ale. (10 ml.) instead of aq.; yield 0.5 g., m.p. 195-195.5® (1). 

® Ethyl ^-tolyl ether picrate (C.PkOH): from CHCI 3 solns. of C and of PkOH; long 
yel.-or. pr., m.p. 110 - 111 ® u.c. ( 2 ). 

® 5-Methyl-2-ethoxybenzenesulfonamide: cryst. from ale., m.p. 138-138.5® u.c. (3) 
[from C on treatment with excess chlorosulfonic acid and conversion of resultant 
sulfonyl chloride to sulfonamide with (NH 4 ) 2 C 03 ; yield 77% (3)]. (This deriv. 
depresses m.p. of corresponding product (m.p. 137®) from o-tolyl methyl ether 
(1:7480).J 

1:7535 (1) Underwood, Baril, Toone, J. Am. Chem. Soc. 52, 4092 (1930). (2) Baril, Megrdichian, 

J. Am. Chem. Soc. 58, 1415 (1936), (3) Huntress, Carten, J. Am, Ch^. Soc. 603 (1940). 


1:7540 


/er-AMYLBENZENE 

(2-Methyl-2-phenylbutane) 


CHs 


CH3.CH2 


-fo 


i 


H, 


C 11 H 16 Beil, V-436 


B. P. 190-191° (1) Iff = 0.8737 (1) = 1.4934 (1) 

Ofi = 0.8550 (2) = 1.4860 (2) 

0, on mononitration (by shaking 0 . 5 - 1.0 ml. C with 5 ml. of mixt. of equal vols. cone. 
H 2 SO 4 and cone. HNO 3 for 3-5 min., then pouring onto ice), reduction of crude prod, with 
Sn -f HCl, and subsequent acetylation (all under specified conditions (3) ( 1 )) yields 4-ace- 
tylamino-l-ter-amylbenzene, pearly flakes from hot aq. or dil. ale., m.p. 141-142® u.c. (1), 
142® u.c. (3). [Benzoylation of the reduction product yields 4-benzamino-l-^r-amylben- 
zene, m.p, 112-113® u.c. {!).] 

C, on dinitration (by shaking 0.5-1 .0 ml. C with 5 ml. of mixt. of 2 vols. cone. H2SO4 -f 1 
vol. cone. HNOs, then pouring onto ice), reduction of crude dinitro-rcpd. with Sn -f HCl, and 
subsequent acetylation (all imder specified conditions (3) (1)) yields 2,4-di-(acetylainino)-l- 
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ter-amylbenzene, m.p. 180-181® (3) ( 1 ). [This deriv. forms a hemihydrate, m.p. 169-170®, 
losing aq. on fusion, and afterward melting at 180-181® (1).] [M.p.’s of mixts. of this deriv. 
(m.p. 180-181®) with corrcsp. prod. (m.p. 181-182°) from 2 -phenylpentane are sharply 
depressed ( 1 ).] 

1:7540 (1) Ipatieff, Schmerling, J. Am. Chem. Soc. 60, 1478-1479 (1938). <2) O’Connor, Sowa, 
,/. Am. Chem. Soc. 60, 127 (1938). (3) Ipatieff, Schmerling. J, Am, C/iem. Soc, 50, 1066-1059 

(1937). 


1:7545 ETHYL m-TOLYL ETHER 
7 n-Cresylethyl ether) 


B.P. 190.5® 



Sol. in CH 3 .NO 2 (T 1.922) even at -19®. 


CsHntO Ben. VI-376 


=3 1.506 


® Ethyl m-tolyl ether picrate (C.PkOH): from CHCI 3 solns. of C and of PkOH; or.- 
yel. pr., m.p. 114-115® (1). 

® 2 -Methyl- 4 -ethoxyben 2 enesulfonamide: cryst. from ale., m.p. 110-111® u.c. (2) 
[from C on treatment with excess chlorosulfonio ac. and conversion of resultant sulfonyl 
chloride to sulfonamide with (NH 4 ) 2 C 03 ; yield 01% ( 2 ). [This depresses the m.p. of 
the corresponding product (m.p. 110-111°) from anisole (1:7445).] 


1:7545 ( 1 ) Baril, Mcgrdichian, J. Am. Chem. Soc, 58, 1415 (1936). (2) Huntress, Garten, 
J. Am. Chem. Soc. 62, 603 (1940). 


1 :7547 d-FENCHONE 


H2< 




CH 3 

i 


\ 


C==0 


CH 2 


H 2 C 


\ 


/ 


CHs 


CH 3 


CioHifiO Befl. Vn-96 


B.P. 193® (!) M.P. +6® (!) />1J = 0.9465 (1) lA® » 1.46306 (1) 

Oil with pleasant camphoraceous odor; volatile with steam — Opt. active; [a]f? * 
+63.0® (undiluted). 

C is sol. in cold cone. H 2 SO 4 and repptd. unchanged on dilution (1). [C on warming with 
6 vols. cone. H 2 SO 4 at 80° evolves SO 2 and gives (70% yield ( 2 )) 3,4-dimethylacetophenone 
[Beil. VII-323], b.p. 250°.] — C is fairly sol. in cone. HCl in cold but separates on warming 
( 1 ) C is sol. in cone, or fumg. HNO 3 and separates on dilution [C is unattacked by fumg. 
or cone. HNO 3 even on protracted boiling; e.g., even after boiling 6 days 50% C recovered 
unchanged ( 3 )]. C may be purified by boiling with 3 pts. cone. HNO 3 until action ceases, 
pouring into aq., washing with dil. alk., steam distg. and drying (1). [This method, how¬ 
ever, does not remove d-camphor (1:5215) which is best separated by formation of its semi- 
carbazone, the relatively unreactive C then being distd. over with steam (4).] 
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C does not react with phenylhydrazine (1) and therefore fails to respond to Generic Test 7 
for ketones — C docs not react with satd. aq. NaHSOs soln. (T 1.12). 

C on htg. at 115-130° with 3 pts. PzOb (5) (6 ) (7) gives (77% yield (7)) m-cymene [Beil. 
V-419] (m-isopropyltoluene), b.p. 175.6-175.8°, - 0.8606, n|? - 1.4920 (6). 

® d-Fenchone a-oxime: m.p. 164-165° rap. htg. (1), 164-165° (8), 167° (9). [For 
prepn. from C + alk. NIIl'OH.HCI see (10) {11).] [From the mother liquors d-fen- 
chone-jS-oxime, m.p. 123° hiis been isolated {9).] [d,Z-Fenchone oxime has m.p. 158- 
159° (12).] [For character zation of C via oxime in presence of d-carnphor (1:5215) see 
(16).] 

® d-Fenchone-2,4>dinitrophenylhydrazone: or.-yel. ndls. from ale.; m.p. 140° after 
sintering at 125° (13) [cf. T 1.14]. 

® d-Fenchone semicarbazone: cryst. from ale., m.p. 182-183° (14), 184° (15), after 
sintering at 174° (14) [forms slowly and in low yield (40-5()Vo) (14)]. 

1:7547 (1) Wallach, Ann. 263, 130-13G (1891). (2) Marsh, J. Chem. Soc. 75. 1058-1060 (1899). 

(3) Gardnor, Cockburn, J. Chern. Soc. 73, 708 -709 (189<S). (4) Wallach, Ann. 353, 214 -215 

(1907). (5) Wallach, Ann. 275, 157-159 (1893); Ann. 284, 324 (1895). (6) Richter, Wolff, 

Bet. 1724 (1930). (7) Lacjoiirt, Bull. ^oc. rhitn. Bely. 39, 134-135 (1930). (8) Z(*it8chel, 

Todenhofer, J. prakt. Chem. (2) 133, 376 (1932). (9) Huckcl, Sachs, Ann. 498, 180 (1932). 

(10) Wallach, Ann. 271, 104-105 (1892). 

(11) Wallach, .4n?i. 315, 278, Note 1(1901). (12)Ruzicka, Rcr. 50,1374(1917). (l3)Brady, 

J, Chem. Soc. 1931,758. (14) Ref. 4, pages 210-212. (15) G. G. Henderson, J. A. R. Hender¬ 
son, Heilbron. Ber. 47, 887 (1914). (16) Del^pine, Bull. soc. chirn. (4) 35, 1330-1335 (1924). 


1:7548 PREHNITENE 

(1,2,3,4-Tetramethylbenzenc) 


B.P. 204.6® cor. (1) 
F.P. -6.4° (2) 



CioHi4 Beil. V-430 


n|? = 1.6808 


[For prepn. from pentamethylbenzone (1:7150) by Jacobsen rearr. with cone. H 2 SO 4 
and “ flash hydrolysis " of resultant prehnitenesulfonic ac. see (3).] 

C in AcOH treated with Br 2 in AcOH (4) yields 5,6-dibromo-l,2,3,4-tetramethylbenzene, 
ndls. from ale. + CHCI 3 , m.p. 208° (4), 209-211° (5). [Mixed m.p.’s with corresponding 
dibromo-derivatives of durene (1:7195) and isodureno are only very slightly depressed 
[cf. (6)]. [5-Monobroraoprehnitene, cryst, from pet. ether, has m.p. 26.3° (2).] [C + Br 2 
in direct sunlight at 140° yields 41% 2,3,6-trimethylbenzyl bromide, b.p. UOJa (3).] 

C (10 g.) shaken with cone. H 28 O 4 (20 ml.), poured onto ice, filtered, gives 91% yield 
crude prehnitenesulfonic acid, purified by soln. in cold aq. and pptn. with HCl gas (70% 
yield); m.p. 104° (8). 

C, dislvd. in CHCI 3 and the soln. floated on cone. H 2 SO 4 , rapidly stirred at 0 ° during 
dropwise addn. of fumg, HNO 3 (D = 1.5) according to (9), gives 80% yield ( 10 ) dinitropreh- 
nitene (5,6-dinitro-l,2,3,4-tetramethylbenzene) [Beil. V-430], almost white pr. from ale., 
m.p. 176°. [Mixed m.p.’s with corresp. derivs. of durene (1:7195) and isodurene are 
sharply depressed ( 6 ).] 

C on oxidn. with KMn 04 yields (11) benzene-1,2,3,4-tetracarboxylic ac. (1:0553). 

C + 1 mole PkOH, htd. at 100°, then recrystd. from 95% ale. yields picrate, C.PkOH; 
stout bright yellow ndls., m.p. 89.^90.5° (2); 88-89° (12). [This picrate, on exposure to 
air, slowly loses C with result that color fades and m.p. rises to that of PkOH (12).] 
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1:7548 (1) MacDougall, Smith, J. Am, Chem. Soc. 5», 1999 (1930). (2) Smith, ManDougall, 

J. Am. Chem. Soc. 51, 3()()4- 30()G (1929). (3) Smith, Lux, J. Am. Chem. Soc. 51. 2997-2999 

(1929). (4) Smith, Moyle, J. Am. Chem. Soc. 55, 1681 (1933). (5) Noller, J. Am. Chem. Soc. 

56, 1582 (1934). (6) Ref. 4, page 1680. (7) Smith. Agrc, J. Am. Chem. Soc. 60, 653 (1938). 

(8) Smith, Cass, J. Am. Chem. Soc. 54, 1612 (1932). (9) Smith, Dobrovolny, J. Am. Chem. 

Soc. 48,1421 (1926). (10) Smith, Hue, J. Am. Chem. Soc. 56, 477 (1934). 

(11) Ruzicka, Sc.hillonhorg, Coldbcrg, Helv. Chim. Acta 20, 796 (1937). (12) Ruzicka, et al., 

Heio. Chim. Acta 15, 1501-1502 (1932). 


1:7549 n-AMYLBENZENE CnHie Beil. V-434 

(l-Phenylpentane) ^ >-CH,.CH 2 .CH,.(^H..CH 3 

B.P. 305.3° cor. (1) M.P. -78.35° (1) i)|“ = 0.85874 <1> n?? = 1.48847 (2) 

Dif = 0.85487 {]) ri^ = 1.48633 (2) 

[Por prc.pn. in 50-60% yield from benzyl MgCl + n-lwtyl /)-toluouesulfonate see (3) (4) 

(5) ; from ri-hutyl phenyl ketone (1:5555) by reduction with Zn -f dil. HCl (50% yield) 

(6) ; from n-arnyl i()dide -j- brornobenzene -f Na (66% yield) (7).| 

C + Br 2 yields 1',2'-dibromo-n-amylbenzene, Ifts. from dil. ah;., m.p. 64-64.5° (6). 

1:7549 (1) Simon, Bull. soc. chim. Helg. 38, 56 (1929). (2) Ref. 1, page 58. (3) Oilman, Robin- 

soji. Organic Syjitheses 10, 4-5 (1930). (4) CJilman, Beaber, J. Am. Chem. Soc. 47, 523 (1925). 

(5) Roasander, Marvel, J. Am. Chem. Soc. 50, 1495 (1928). (6) Stenzl, Fiehter, Helv. Chim. 

Acta 17, 679 (1934). (7) R('f. 1. page 49. 


1:7550 1,2,3,4-TETRAHYDRONAPHTHALENE 

H 2 

Cii)H ,2 Beil.V-491 

(“ Tetralin ”) 







H 2 


B.P. 307° F.P. -31° Df = 

0.9733 

nf? = 1.5403 


Oil, water white when freshly distd. })ut turning yellow and darkening with time on stdg. 
— C. 8 .T. in CH 3 .NO 2 is —16°; sol. in aniline (T 1.922) at 20°. 

C on long stdg. in air or when treated at 75° for 45-50 hrs. with a stream of air forms a 
solid peroxide. This may be isolated by distg. off unoxidized C at 1-2 mm., chilling residue, 
and recrystg. ppt. from mixt. of EtOAc -1- pet. ether (22:70) (1), or by shaking the oxidized 
C with cone. aq. NaOH, filtering off thick cream of resultant sodium salt, wiishiiig with ace¬ 
tone, dislvg. in aq. and acidifying with dil. acetic acid (2). The tetralin peroxide forms 
white cryst., m.p. 56° (1) (3); it is insol. aq., sol. in aq. alk. from which it is repptd. by acids, 
even CO 2 ; with KI and dil. acetic ac. it liberates iodine. 

C (1 pt.) susp. in 480 pts. boilg. aq. and slowly treated with powd. KMn 04 (8 pts.) under 
specified conditions (4) (51 (6) gives phthalonic ac. [Beil. X-857], crystg. from aq. as dihy¬ 
drate, but losing aq. above 100° and when anhydrous, m.p. 145° — C suspended in dil. 
H 2 SO 4 and treated dropwise at 10-15° with 3% KMn 04 soln. in amt. insufficient to oxidize 
all of C yields (7) (8) o-carboxyhydrocinnamic acid [Beil. IX-872], m.p. 165.5° cor. — C 
with dil. HNO 3 oxidizes to phthalic acid (1:0820) (9). 

C does not react with Br 2 in cold (10) (11). 

[For distinction between C and decahydronaphthalene (1:8476) in presence of each other, 
by means of color reaction with formaldehyde or furfural see (12).] 

(© 2-(Tetrahydroiiaphthoyl)benzoic acid: cryst. from 30% ale., m.p. 153-155° u.c.; 

Neut. Eq. 280 (13) [from C + phthalic anhydride -f AICI 3 in CS 2 (13)]. 
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1:7550 (l) Nusele, Porkins, Toenni«\s, Am. J. Phtirni. 107, 29-32 (1935). (2) Hartmann, 

Seiberth, Helv. Chim. Actxi 15, 1390- 1392 (1932). (3> Hock, Siisemihl, Ber. 66 , 65 (1933). 

(4) Davies, Poole, J. Chem., *Soc. 1928, 1617-1618. (5) von Braun, Her. S6, 2333 2334 (1923). 

(6) Cornillot, Ann. chim. (10) 7, 278 282 (1927). (7) iiarnlxTger, Kitschelt, Ber. 23, 1562 

(1890). (8) Green, Rowe, .7. Chem. Soc. 113, 970 (1918). (9) Does, Cent. 1902, II, 1119. 

(10) von Braun, Deutseh, Ber. 45, 1271 (1912). 

(11) Willstatter. King, Ber. 46, 533 (1913). (12) Castiglioni, Z. anal. Che?n. 101, 414-417 

(1935); Chem. Ahs. 30, 1696 (1936). (13) Underwood, Walsh, J. Am. Chem. Soc. 57, 940-942 

(1935). 


1:7555 /i-BUTYL PHENYL ETHER 


C 10 H 14 O Beil.VM43 


(1-Phenoxybutane) 

B.P. 206° (1) (2) 


CHa.CHz.CHa.CHa.O—<( )> 

= 0.9515 (2) n'f? = 1.5049 (2) 

D^® = 0.9547 (3) Tif,® = 1.5019 (3) 


[For prepn. from phenol (1:1420)-f aq. 10 % NaOH + n-butyl 7 >-toluenesulfonate 
(80% yield ( 1 ); 73% yield ( 2 )) see ( 1 ) ( 2 ) — Sol. in CH 3 .NO 2 (T 1.922) even at -17°.] 

C treated in small portions with 1 mole AJCI 3 , with cooling, stood 36 hrs. at room temp., 
and treated with ice -f- HCl, product dissolved in 10 % NaOH, repptd. with HCl, washed, 
dried and distd. gives p-w-butylphenol (1:1771), b.p. 278° and o-butylphenol, b.p. 238°, 
= 0.973, nf{ « 1.5205 (3). 


(g) n-Butyl phenyl ether picrate (C.PkOH): light yel. hexag. pi. from C'HCls, m.p. 110-112° 
u.c. (4) [from C + si. excess of PkOH in CHCI 3 (4); this picrate is unstable in air], 
® j^(n-Butoxy)benezenesuronamide: cryst. from ale., m.p. 103-104° u.c. (5) [from C 
by treatment with cxce.ss chlorosulfonic acid and conversion of resultant sulfonyl 
chloride to sulfonamide with (NH 4 ) 2 C 03 ; 35% yield (5)]. 


1:7555 (1) Slotta, Franke, Ber. 63, 684-685 (1930). (2) Sekera, Marvel, J. Am. Chem. Soc. 55, 

348 (1933). (3) Smith, J. Am. Chem. Soc. 56, 1419 (1934). (4) Baril, Megrdichian, J. Am, 

Chem. Soc. 58, 1415 (1936). (5) Huntress, Carten, J. Am. Chem. Soc. 62, 603 (1940). 


1:7560 VERATROLE 

(Pyrocatechol dimethyl ether; 
o-dirnethoxybenzene) 

B.P. 207° M.P. +22.5° 

[For prepn. in 95% yield from pyrocatechol (1:1520) + aq. MeOH + KOH + (CHa)^ 
S 04 see (1); fromguaiacol (1:1405) similarly in 95% yield see (2).] 

C (1 pt.) in equal vol. AcOH treated dropwise with ice cold soln. of cone. HNOs (IJ pt.) in 
aq. ( 2 } pts.), stirred 2 hrs., first at 0°, then at room temp, gives (81.5% yield (3)), 4-nitro- 
veratrole (4-nitro-l,2-dimethoxybenzene) [Beil. Vl-789], yel. ndls. from MeOH on addn. of 
aq., m.p. 95-96° ( 3 ); 96° (4). [This 4-nitroveratrole on further nitration with fumg. HNOs 
( 6 pts.) yields (5) ( 6 ) 4,5-dinitroveratrole (4,5-dinitro-l,2Kiimethoxybenzene) [Beil, VI-7921, 
citron-yel. ndls, from ale., m.p. 131° ( 6 ); and this nitrated again with mixt, of fumg. HNOs 
(2.5 pts.) + cone. H2SO4 (2.5 pts.) at 0 ° gives (5) 3,4,5-trinitroveratrole (3,4,5-trinitro-l,2- 
dimethoxybenzene) [Beil. VI-792], pr. from dil. ale., m.p. 145° (5). 

® 4,6-Dibromoveratrole (4,5-dibromo-l,2^iimethoxybenzene) [Beil. VI-785]: C (0.35 g.) 
dislvd. in 5 ml. ale., treated during 5 min. with 0.84 g. Br 2 in 3 ml. ale., was diluted with 
40 ml. aq., stirred, stood 2 hrs., filtered. The residue, recrystd. from 2 ml. ale., gave 
0.25 g. prod., m.p. 92-93° (7). 


/V0CH3 CgH.oO, 
OCH3 
= 1.080 


Bea. VI-771 
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® Veratrole picrate (C.PkOH): from C in 2 pts. ale. treated with excess 10% ale. PkOH 
soln., and poured into 40 pts. acp at 40®, yielding on cooling red this., m.p. 56-57® 
{8). [Also from C'HCls soln., red-or. six-sided pr., rn.p. 56-57.5® (9).] 

(g) 3,4-Dimethoxybenzenesulfonaimde: cryst. from ale., m.p. 135-136® u.c. (10) [from 
C on treatment with excess chlorosulfonic? acid and (tonversion of resultant sulfonyl 
chloride to sulfonamide with (NlD^COa (89% yield) (10)]. 

1:7560 (1) Perkin, Weizmann, J. Chem. Soc. 80, 1649 (1906). (2) Barger, Silberschniidt, 

J. Chem. Soc. 1908, 2024. (3) Clark, ,/. Am. Chem. Soc. 53, 3434 (1931). (4) Vermeulen, 

Rec. trav. chim. 05, 24-25 (1906). (5) Kohn, LofT, Monatsh. 45, 612 (1924). (6) Vermeulen, 

Rec. trav. chim. 48, 969 (1929). (7) Underwood, Baril, Toone, J. Am. Chem. Soc. 50, 4090- 

4091 (1930). (8) Pschorr, Silberbiuth, Bcr. 37, 2151 (1904). (9) Baril, Megrdichian, J. Am, 

Chem. Soc. 50, 1415 (1936). (10) Huntress, Carten, J. Am. Chem. Soc. 60, 603 (1940), 


1:7563 BENZYL ISOBUTYL ETHER CuHieO Beil. VI-431 

<( )>—CH2.o.cH,.r-H (cn,,)^ 

B.P. 210-313° cor. (1) 1^® = 0.0333 (1) nf? = 1.4836 (1) 

= 0.9174 (1) n|>® = 1.4803 (1) 

Colorless liq. with fragrant odor. Insol. aq. but sol. org. solvents. 

1:7560 (1) Sah, Lei, Science Repts. Natl. Taing Hua Univ.^ Ser. A-1, 193 195 (1932). 


1:7565 BENZYL n-BUTYL ETHER CnHieO Beil. S.N. 528 

<( CHz.O.CHzCHzCHaCH, 

B.P.‘219-331° cor. (1) = 0.9337 (1) nf? = 1.4833 (1) 

= 0.9174 (1) n‘i5 = 1.4809 (1) 

Colorless liq. with fragrant odor. Insol. aq. but sol. org. solvents. [For reaction with 
PCI5 see (2).] 

1:7565 ( 1 ) Sah, Lei, Science Repts. Natl. Tning Hua Univ., Ser. A-1, 193-195 (1932). (2) Whit¬ 
more, Langlois, ./. Am. Chem. Soc. 55, 1519 (1933). 


1:7570 RESORCINOL DIMETHYL ETHER C 8 H 10 O 2 Beil. VI-813 

(m-Diineihoxybenzene; 
m-methoxyanisole) 


B.P. 217® cor. M.P. -52® 

Oil, spar. sol. aq.; eas. sol. ale., ether, CeHe — Sol. in cone. H 2 SO 4 with yellow color. 
[For prepn. from resorcinol (1:1530) wdth 5Araq. NaOH -f (CH 3 ) 2 S 04 see ( 1 ); with 
MeOH/NaOMe + (CH 3 ):.S 04 see ( 2 ).] [C is insol. in aq. alk. (dif. from resorcinol mono¬ 
methyl ether (1:1765)).] 

C (1 pt.) dislvd. in 6 vols. cone. H 2 SO 4 and well cooled soln. grad, added to mixt. of 6 pts. 
by vol. of fuming HNO 3 + 6 pts. by vol. cone. H 2 SO 4 at 0 ®, another 2 pts. fuming HNO 3 
finally being added, the whole stood i hr. (3), then poured onto ice gives (50% yield (3)) 
dimethyl styphnate ( 2 , 4 , 6 -trinitro-l 3 -dimethoxybenzene) [Beil. VI-832]; very pale yel. 
ndls. from ale., m.p. 123-124® (4), 124-125® (5), 125® ( 6 ). [The reaction of C with fuming 
HNOa or cone. HNO 3 -f cone. H 2 SO 4 direct is very violent!] [Of the several dinitro derivs. 


—OCH 3 


3CH3 
Dii = 1.0552 
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the 4,6-is()nier (,4,(wlinitro-l,3-<limethoxyl)enzene) [Beil. VI-828] forms white ndls. from 
ale., m.p. 157°; the 2,4-isomer (2,4-dinitro-l,3-dimethoxybenzene) [Beil. Vl-827] forms pale 
yel. ndls. from ale. or CCI 4 , m.p. 72°.] 

® 4,6-Dibromoresorcinol dimethyl ether (4,6-dibromo-l,3-dimcthoxybenzene): 0.35 g. 
C dislvd. in 3 ml. ale., treated during 5 min. with 0.88 g. Bro, gave imrned. ppt. of solid; 
filtered, washed with 1 ml. ale., twice recrystd. from 8 ml. ale., gave 0.55 g. product; 
ndls., m.p. 140° (7). 

® Resorcinol dimethyl ether picrate (C.PkOH): froinC 4- PkOH in CHCI 3 ; tetragonal 
yel.-or. ndls., m.p. 50-58° u.c. (8) [unstable on exposure to air 8)|. 

® 2,4-Dimethoxybenzenesulfonamide: cryst. from ale., m.p. l()()-ir)7° u.c. (9) (10) [from 
C on treatment with excess chlorosulfonic acid and conversion of nisultant sulfonyl 
chloride to sulfonamide by treatment with (NH 4 ) 2 C 03 (53% yield) (9)]. 

1:7570 ( 1 ) Vcrmeulen, Rec. Irav. chim. 25, 28 (1906). (2) Flood, Nieiiwland, J. Am. Chern. Soc. 

50, 2570-2571 (1928). (3) Kohn, Loff, Motiaiah. 45, 60S 609 (1924). (4> Honig, Her. 11, 

1042 (1878). (5) Kaufinann, Franck, Ber. 40, 4003 (1907). (6) Blanksina, Rec. trav. chim. 

21, 324 (1902). (7) Underwood. Baril, Toone, ./. Am. Chem. Soc. 52, 4090-4091 (1930). 

(8) Baril, Megrdichian, J. Am. Chem. Soc. 58, 111.5 (1936). (9) Huntress, CVirten, J. Am. 

Chem. Soc. 62, 603 (1940). (lO) 8uter, Hausen, J. Am. Chem. Soc. 55, 2082 (1933). 


1:7575 


n-BUTYL o-TOLYL ETHER 

(n-Butyl “ o-cresyl ” other) 


CiiHuiO 


CH3.CH2.CH2.CH2.O- 


CH3 


BeU. VI-353 


B.P. 233° (1) = 0.9437 (1) 

® 4-(n-Butoxy)-6-methylben2enesulfonamide: cryst. from ale., m.p. 95-96° u.c. (2) 
[from C by treatment with excess chlorosulfonic acid and conversion of resultant 
sulfonyl chloride to sulfonamide with (NH 4 ) 2 C ()3 (44% yield) (2)]. 


1:7575 (l) Pinette, Ann. 243, 39 (1888). (2) Huntress, Garten, J. Am. Chem. Soc. 62, 603 
(1940). 


1:7580 


B.P. 333 


SAFROLE 

(4-Allyl-l,2-inethylene- 
dioxy benzene) 


H—C—H 
H—(!!i—c: 


M.P. +11° <1) 




= 1.100 ( 1 ) 


C10H10O2 
O--CH2 
/ 


„20 



BeU. XDt-39 


= 1.5383 (1) 


Oil with strong sassafras odor! — Insol. aq.; sol. ale., ether — Sol. in CH 3 .NO 2 (T 1.922) 
even at -f-20° — Volatile with steam. [For sepn. from isosafrole (1:7610) see (9).] 

C in acetone oxidized in cold with aq. KMn 04 gives (2) piperonylic acid (1:0865) together 
with a small amt. of pipcronylacetic acid [Beil. XIX-275], m.p. 87-88° [cf. (3)] — C on oxidn. 
withK-iCr-jO? + dil. H 2 SO 4 yields piperonal (1:0010) (4). 

C dia. in cone. H 2 SO 4 with intense red color (5) [like isosafrole (1:7610)]. 

C with 1,3,5-trinitrobenzene gives a mol. cpd., C.T.N.B., gold.-yel. this., m.p. 51° (6). 


® Tribromosafrole dibromide (*'pentabromosafrole ”) [Beil. XIX-29]: 0.41 g. C 
dislvd. in 3 ml. ale., treated with 2.0 g. Br 2 during 8 min., then heated 15 min. on aq. 
bath, gave solid on cooling; recrystd. from 7 ml. CeHc gave 1.14 g. ndls., m.p. 169-170® 

< 7 ) 

® Safrole picrate (C.PkOH): from C -f PkOH in CHCls soln.; long or.-red blades, 
m.p. 104-105.5" u.c. (8). 



545 


LIQUID HYDROCARBONS, AROMATIC 1:7580-1:7596 


1:7580 (l) Waterman, Priestcr, Hec. trav. chim. 47, 849-851 (1928). (2) Luff, Perkin, Robinson, 

J. Chem. Soc. 97, 1139 (1910). (3) Decker, Ann. 395, 295 (1913). (4) Power, Lees, J. Chem. 

Soc. 85, 638 (1904). (5) (^iamiciau, Silbcr, Her. 1100 (1890). (G) Sudhorough, Beard, 

J. Chem, Soc. 99, 214 (1911). (7) Underwood, Baril, Toonc, J. Am. Chem. Soc. 5!$, 4090-4091 

(1930). (8) Baril, Mogrdichian, ,/. Am. Chem. Soc. 58, 1416 (1936). (9) Balbiano, Ber. 42, 

1505 (1909). 

1:7585 RESORCINOL DIETHYL ETHER C 10 H 14 O 2 Beil. VI-814 

(m-Diethoxy benzene) 


B.P. 235® M.P. -f 12.4® 

Very ca.s. volatile with steam. (For propn. from resorcinol (1:1530) with ethyl 2>-toluene- 
sulfonate -f 10 % NaOH in 82% yield see (1); with (C 2 H 5 ) 2 S(J 4 (1 mole) see (2).] 

C in 20 pts. AcOH treated witli Br 2 until yel. color appears in soln. yields predominantly 
4,(>dibromoresorcinol diethyl ether [Beil. VI-821], pr. from ale., m.p. 100-101° (3) (4), 
acicompanied by some isomeric J,.r-dil>romore^orcinol diethyl ether (m.p. 75 - 77 ®), more 
easily sol. in ale. or AcOH. [The above 4,6-dibromoresorcinol diethyl ether, on direct 
treatment with excess Br 2 , yields 2,4,6-tribromoresorcinol diethyl etln^r [Beil. VI-822] fibers 
from ale., m.p. G8--€)9° {5).) 

C with CHCI 3 soln. of picric ac. yields mol. cpd., C.PkOH, hrown-yel long slender rods, 
m.p. 108-109® (0). 

(g) 2,4-Diethoxybenzenesulfonamide: cryst. from ale., m.p. 184-185® u.c. (7) [from 
O -f- chlorosulfonic acid, followed by conversion of resultant sulfonyl chloride to sul¬ 
fonamide with (NHO 2 CO 3 (59%. yield) (7). 

1:7585 ( 1 ) Finzi, Ann. chim. applicata 15, 41 50 (192.5); Chem. .ihs. 19, 2648 (1925). (2) Hodg- 

S(jii, CTiy, J. Chern. Soc. 19:i0, 1873 -1874. (3) Jackson, Dunlap, Am. Chem. J. 18, 120-121 

(1896). ( 4 ) Herzog, Zciscl, Monatsh. 11, 302- 303 (1890). (5) Ref. 3, page 121. (G) Baril, 

Mogrdichian, J. Am. Chem. Soc. 58, 1415 (1930). (7) Huntress, Carteri, J. Am. Chem. Soc. 62, 

603 (1940). 


/V-O.CH2.CH3 
O.Clhi 




tCHg.CHa 


- ANETHOLE CH 3 —C—H C 10 H 12 O Beil. VI-566 

(p-Propeny lanisole) 

B.P. 235® cor. M.P. 22® 

See 1:7115. Genus 9: Division A: Section 2. 


H—C- 


-<( OCH, 


1:7595 PHENYLCYCLOHEXANE CH,—CH, H CisHw BeU.V-503 

(Cyclohexylbenzene; / \ I y - Sv 

hexahydrobiphenyl) H 2 C^ ^0 ^ 

CH 2 —CH2^ 

B.P. 238.7?56 {!> M.P. +7.0® (2) (3) (1) Df - 0.9441 (2) n|? = 1.5254 (1) 

tiil = 0.9338 (4) n|? - 1.5190 (4) 

Oil, insol aq. but volatile with steam — C.S.T. in CH 3 .NO 2 (T 1.922) is +23.5°. 

[For prepn. from ryclohexene (1:8070) + CgHe + H 2 SO 4 (65-68% yield) see (5) (1); 
from cyclohexene (I 8070) + CeHe + AICI 3 see ( 1 ); from cyclohexyl chloride + CeHe + 
AlCb (60-78% yield) see (6) (7).] 
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C is stable to cold aq. KMn 04 , but refluxing 40 hrs. (2) with alk. KMn 04 gives BzOH 
(1:0715). 

C at 165° treated with 3 wts. Br 2 over 2 hrs. evolves HBr, and after distn. (b.p. 253-273°) 
distillate solidifies to (97% yield ( 1 )) biphenyl (1:7175). [C treated with large excess Br 2 
in presence of a trace of A1 gives hexabromobenzene [Beil. V-215], cryst. from xylene, m.p. 
315-316° ( 8 ).l 

C on treatment with 4-6 pts. filing. HNO 3 with stirring and cooling, poured onto ice, 
washed, dried, distd. in vac. (9) (10) gives (62% yield (9>) 4-nitrophenylcyclohexane, pale 
yel. pi, from ale., m.p. 58.5° (9), 50-58° (10), 57.5-58.5° (11), 57° ( 6 ); accompanied by 
2-nitrophenylcyclohexane, m.p. 45° ( 6 ). [For f.p.-c^ompn. data for mixts. of 4- and 2 -nitro- 
phenylcyclohexane sec (9).] [4-Nitrophenylcyclobexano on oxidn. with dichromate gives 
98.7% yield y>-nitrobenzoic acid, but the 2-nitrophenylcy(!l()hexane is completely destroyed 
{9).J [Under certain conditions nitration of C may also yield 2,4-dinitrophenylcyclohexane, 
pale yel. pL from ale., m.p. 57° (9), which on dichromate oxidn. yields 2,4-dinitrobenzoic ac. 
(9)J 

C on mononitration, reduction, and subsequent acetylation (all under specified conditions 
(12)) gives 4-acetylaminophenylcyclohexane, m.p. 130-131° u.c. (12) (10); 128-129.5° 

(llj. 

C on dinitration, reduction, and subsequent acetylation (all under specified conditions 
(12)) gives 2,4-(diacetylamino)phenylcyclohexane, m.p. 261-262° u.c. (12). 

1:7595 ( 1 ) Corson, Ipatieff, J. Am. Chem. Soc. 59, 645-647 (19.S7). (2) KursanofF, Ann. 318, 

312 -313 (1901). ( 3 ) Gelissen, Hermans, Ber. 59, 666 (1926). (4) McKenna, Sowa, J. Am. 
Chem. Soc. 59, 471 (1937). (5) Corson, Ipatieff, Organic Syntheses 19, 36-37 (1939). 
(6) Ncunhoeffer, J. prakt, Chem. (2) 133, 105 107 (1932). (7) Mayes, Turner, Chem. Soc. 

1929, 502. (8) Bodroux, Ann. chim. (10) 11, 546-547 (1029). (9) Hcf. 7, pages 503-604. 

(10) Hickinbottom, J. Chem. Soc. 1932, 2649-2650. 

(11) Ref. 2, pages 321 -324. (12) Ipatieff, Sehnierling, J. Am. Chem. Soc. 59, 1056-1059 

(1937). 


CH 3 

CiiHio Beil. VI-566 


B.P. 341° M.P, -31 to -33° (1) DJ*® = 1.0193 (2) n},V = 1.61757 <2) 

Oil, insol. aq. but volatile with steam. Eas. sol. ale., ether — Sol. in CH 3 .NO 2 (T 1.922) 
even at —17°. [Comml. samples of coal tar origin may contain nitrogen cpds.] [For 
f.p.-compn. curve of system: C -f iS-methylnaphthalene (1:7605) sec ( 1 ); for sepn. of 
a + jS-methylnaphthalenes via sulfonation of mixture, pptn. of a-naphthalenesulfonic 
acids and subsequent desulfonation with superheated steam see ( 1 ).] 

C treated dropwise with shaking and cooling with 3.2 pts. cone. HNO 3 {D « 1.42) gives 
(70% yield (3)) 4-nitro-l-methylnaphthalene [Beil. Vi-(266)], pale yel. ndls. from ale., 
m.p. 71-72° (4), 68-69° (5), together with some 5-nitro-l-methylnaphthalene, m.p. 82-83° 
( 6 ) and less 2 -nitro-l-methylnaphthalene, m.p. 68-69° (7). [P'or di- and trinitro-a- 
methylnaphthalenes see ( 8 ) (9) (14).] 

C with PkOH in cone. ale. soln. or in CHCI 3 soln. gives a picrate, C.PkOH, lemon-yel. 
ndls., m.p. 141-142° (10) (11), 140-141° (12), 139-140° (1). [For m.p.-compn. diagram for 
mixtures of the picrates of a- and of /S-methylnaphthalene see (13); note that when m.p. is 
detd. in usual capillary m.p. tube the presence of up to 66.7% )5-methylnaphthalene picrate 


1:7600 a-METHYLNAPHTHALENE 
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causes lowering of m.p. but more gives only m.p. identical with pure a-methylnaphthalenc 
picrate (115°); a 50-50 mixt. has cap. m.p. 121-122° (13); cf. (1).] 

1:7600 (1) Morgan, Coulson, ./. Soc. Chan. Inti. 53T, 73 71 (1934). (2) von Auwcrs, Wunder- 

ling, Ber. 04, 2751 (1931). (3) Thompson, ./. Chem. Soc. 1932, 2311, (4) Lesser, Ann. 409, 

12 (1914). (5) Vcsely, Stursa, Olejnicek, Rein, Collection Czechoslov. Chem. Commun, 1, 498 

(1929). (G) Ref. 5, page 505. (7) Rcif. 5, page 500. (8) Vcsely, et al., Collection Czechoslov. 

Chem. Commun. 9, 145* 157 (1930). (9) Ref. 3, pages 2310, 2313. (10) Ref. 4, page 10. 

(11) Meyer, Frieke, Ber. 47, 2770 (1914). (12) Baril, Hauber, J. Am. Chem. Soc. 63, 1090 

(1931). (13) R. Meyer, W. Meyer, Ber. 59, 1251-1254 (1919). (14) Madinaveita, Saenz de 

Buruaga, Cent. 1930, I, 684. 


1; 7605 /3-METHYLNAPHTHALENE 



I--CH3 


CiiHio 


Ben. V -567 


B.P. 241° 


M.P. 34.5° (1) 

32-33° (2) (IG) 


Sol. in CH 3 .NO 2 (T 1.922) even at —17°. [Comml. samples of coal tar origin may cont. 
nitrogtm compounds.] [For f.p.-compu. curve of system: C 4 -a-methylnaphthalene 
(1:7000) see (2); for sepn. of a- and /3-methylnaphthaleues see (2).] 

C added in portions with cooling to 5 pts. HNO 3 (I) = 1.38) gives (58% yield ( 3 ); 60% 
yield ( 8 )) l-nitro- 2 -methylnaphthalene [Beil. V-568], ndls. from ale., m.p. 81° ( 4 ) ( 8 ), 80° 
( 5 ).^ 

[C (7 g.) treated grad, with cone. HNO 3 (10 ml.) and after first reaction has subsided with 
equal vol. cone. H 2 SO 4 , warmed and poured into aq. gives p[)t. of dinitro-zS-rnethylnaphtha- 
lene; after extraction with ale. (to remove mono iiitro cpds.) and recrystn. from Celie; 
m.p. 206° (6); cf. (7),] [C dissolved in least possible AcOH and treated dropwise with 10 pts. 
fumg. HNO 3 , poured into aq. and ppt. recrystd. from acetone, then CoHe, gives trinitro-jS- 
methylnaphthaJene, m.p. 182° (6).] 

C dislvd. in AcOH or AC 2 O (15) and oxidized with CrOs in AcOH gives (29% yield (9); 
25-40% 3 deld (10)) 2-methylnaphthoquinone-l,4 (1:9021). 

C with PkOH in ale. or CHCI 3 soln. gives a picrate, C.FkOH, lemon-yel. ndls., m.p. 115- 
116° (11); 115° (12) (13); 117-117.3° (1). [For m.p.-compn. diagram for mixtures of 
the picrates of a- and of /S-methylnaphthalenes see (13); note that when m.p. is taken in 
usual cap. m.p. tube as much as 33,3% of a-compd, can be present without affecting the 
m.p. (115°) of the pure jS-derivative; a 50-50 mixt. of picrates of a- and of /3-methylnaphtha- 
lene has m.p. 121-122° (13); cf. (2).] [For m.p.-compn. diagram of mixts. of picrates of 
C and of naphthalene (1:7200) see (13); note that as much as 33.3% of naphthalene pi¬ 
crate has no effect on m.p. (115°) of pure /3-methylnaphthalene picrate, m.p. 150° (13).] 

C forms with 1,3,5-trinitrobenzene a mol. cpd., C.T.N.B., canary-yel. ndls., m.p. 123° 
(14). 


1:7006 ( 1 ) Olivier, Wit, Rec. trav. chim. 67, 92 (1938). (2) Morgan, Coulson, J. Soc. Chem. Ind. 
63T, 73-75 (1934). (3) Vesely, Kapp, Rec. trav. chim. 44, 304 (1925). (4) Lesser, Ann. 409, 

32 (1914). (5) Bodroux, BvU. soc. chim. (3) 96, 494 (1901). (6) Madinaveita, Saenz de 

Buruaga, Cent. 1930, 1, 684. (7) Giral, Cent. 1934, II, 939-940. (8) Fierz-David, Mannhart, 
Hdv. Chim. Acta 90, 1027-1028 (1937). (9) Fieser, Campbell, Fry, Gates, J. Am. Chem. Soc. 

01, 3218 (1939). (10) Smith, Webster, J. Am. Chem. Soc. 69, 666 (1937). 

(11) Baril, Hauber, J. Am. Chem. Soc. 63, 1090 (1931). (12) Meyer, Frieke, Ber. 47, 2770 

(1914). ( 13 ) R. Meyer, W. Meyer, Ber. 69, 1251-1254 (1919). (14) Sudborough, J. Chem. Soc. 
109, 1344 (1916). (15) Ref. 3, page 370. (16) Lesser, Ann. 409, 30-31 (1914). 
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1:7606 EUGENOL METHYL ETHER (:;iiHi 402 Beil. VI-963 

(“ Methyleugenol 
1,2-dimethoxy-4-ally Ibenzene) 

B.P. 244^^ Dl^ - 1.0386 ni^ - 1.5360 

Oil with faint odor suggesting cugenol — Sol. in CH 3 .NO 2 (T 1.922) ev(;n at —17°. 

C on oxidn. with K 2 Cr 207 in AcOH (1), or C in acetone oxidized with satd. acj. KMn 04 
(2) gives mainly veratric acid (3,4-dirnethoxybenzoic acid) [Beil. X-393], cryst. from aq., 
m.p. 179°. [A little 3,4-dimethoxyphenylacetic acid (homoveratric acid) |Beil. X-409], 
m.p. monohydrate (from aq.), 82°, anhydrous m.p. 98° is also formed but easily separated 
( 2 ).] 

® x-Bromoeugenol methyl ether dibromide [Beil. Vl-022]: C (0.45 g.) dislvd. in 5 ml. 
dry ether is treated during 10 min. with 0.8 g. Bro. During this Ijromination, mixt. is 
cooled in ice, subsequently stood | hr. at room temp., then cooled in ice-H(yl bath. 
After inducing crystn, by scratching, solid is filterenl, washed with 3 ml. cold ale., 
recrystd. from 8 ml. abs. ale. at 60°, yielding 0.88 g. ndls., m.p. 78° (3). 

® Eugenol methyl ether picrate: C.PkOH; red-brown rhombic cryst. from CHCI 3 , 
m.p. 114-115° u.c. (4) [from C 4- PkOH in CHCI 3 (4)]. 

] :7606 (l) Gracbe, Borgmann, Ann. 158, 282 (1871). (2) Luff, Perkin, Robinson, J. Chem. Soc. 

97, 1138-113U (1910). (3) Underwood, Baril, Toone,,/. Am. Chem. Soc. 52, 4090 -4()91 (1930). 

( 4 ) Baril, Megrdichian, J. Am. Chem. Soc. 58,1415 (1930). 



1:7607 HYDROXYHYDROQUINONE TRIMETHYL ETHER Beil. VI-1088 

(1,2,4-Trimethoxybenzene) OCH 3 C 9 H 12 O 3 

CHa 


B.P. 247° M.P. 19-20° (1) 

251-^52° <1>; 250-255° (2) 

[For i)repn. from hydroxyhydroquinone (1:1570) in MeOH soln. 4- NaOH 4- (CH 3 ) 2 S 04 
see (3).] 

C treated with Br 2 in AcOH yields (4) (5) 5-bromo-l,2,4-trimethoxybenzene [Beil. VIi- 
(542)], rhomb, pr. from It. pet. ether, or rods 4" pr. from ale.; m.p. 54-55° (4) (5) ( 6 ) (7). 

1:7907 (1) Baker, Jukes, Subrahnianyam, J. Chem. Soc. 1934, 1682. (2) Rodinow, Fedorova, 

Bull. HOC. chim. (5) 4, 1706 (1937). (3) Bargellini, Martogiani, Gazz. chim. ital. 41, II, 448- 

449 (1911). (4) Baker, Evans, J. Chem. Soc. 1938, 375. (5) Fabinyi, Szeki, Ber. 43, 2681 

(1910). (6) Bargellini, Madesani, Gazz. chim. ital. 61, 687 (1931). (7) Clark, J. Am. Chem. 

Soc. 53, 3433 (1931). 



1:7610 ISOSAFROLE 

( 1 ,2-Methylenedioxy-4-propenylbenzene) 

CHj-C—H P—CHj 


H—O- 



B.P. *48'’ 


M.P. +6.8® {1) Dl° = 1.123 (2) ng* = 1.5782 (2) 


C 10 H 10 O 2 Beil, XIX-35 
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[Although two geometrical isomers would be expected, only the irans (or /9) isomer is 
known with certainty. The cis or Of-isosafrole reported in the literature {S) is a. mixt. of 
safrole + <ran 6 >isosafrole (4).] 

Oil with anise-like odor — MLsc. with ale., ether, CeHe Volatile with steam. 

C dislvd. in 3 pts. AcOH and htd. 3 hrs. at 100 ° with a very little cone. H 2 SO 4 (5), or C 
htd. with ale. HCl in a s.t. at 160° ( 6 ) yields a dimer (di-isosafrole) [Beil. XlX-440), m.p. 
145°, wtiich is probably a dihydroanthracene deriv. ( 7 ). [An isomeric di-isosafrole of m.p. 
91° is also known.] 

C (5 g.) oxidized in acid soln. with K 2 Cr 207 (25 g.) + H 2 SO 4 (8 g.) in aq. (80 ml.) gives 
piperonal ( 1 : 0010 ) [yield 4 g. as NallSOs cpd. ( 8 )] — C on oxidn. with KMn 04 gives 
piperonylic acid (1:0865); e.g., C (15 g.) in 135 ml. aq. stirred vigorously and treated at 
80-90° with a 4% aq. soln. of KMnD 4 (69 g.) dropwise during an hour, yields 11.9 g. (80% 
yield) piperonylic ac. (9). 

C with 1,3,5-trinitrobenzene gives a mol. cpd. C.T.N.B.; bright scarlet ndls., m.p. 85- 
86 ° (15). 

(g) Bromo-isosafrole dibromide [Beil. XIX-28]: C (0.41 g.) in (JS 2 (2 ml.) treated drop- 
wise during 15 min. with 2.0 g. Br 2 , stood 24 hrs. yields solid, ground in mortar with 
3 ml. cold ale., recrystd. from 5 ml. jx)t. ether, gives 0.55 g. ndls., m.p. 109° (10); 109- 
110 ° ( 11 ); 110 - 111 ° ( 12 ). [Isosafrole dibromide [Beil. XIX-281, from C + 1 mole Brz 
in CS 2 , ether, or p(it. ether, after crystallization by seeding has m.p. 52- 53° (13).] 

® Isosafrole picrate: dark red thick ndl. clusters from CHCI 3 or ale., m.p. 74-75° u.c. 
(14). 

1:7610 ( 1 ) Waterman, Pricster, Rec. trar, chim. 48, 1272 (1929). (2) WattTman, Priestcr, 

Rec. trnv. chim. 47, 851 (1928). (3) Hocring, Baum, Ber. 42, 3076 3088 (1909). (4) Water¬ 
man. Priestor, Rec. trav. cMrn. 47, 1036 (1928). (5) Robinson, J. Chem. Soc. 107, 275 (1915). 

(6) Angoli, Mole% Ctazz. chim. ital. 24, II, 128 (1894). (7) Haworth, M}i\un, J. Chem. Soc. 

1931, 1364. (8) C/iamician, Silber, Ber. 23, 1160 (1890). (9) Irnoto, Cent. 1934, I, 1973. 

( 10 ) Underwood, Baril, Toono, J. Am. Chem. Soc. 52, 4090-4091 (1930). 

(11) Hof. 8 , page 11()3-1104. (12) Pond, Erb, Ford, /. Afn. Chem. Soc. 24, 341 (1902). 

(13) Waterman, Priestcr, Rec. trav. chim. 48, 941-943 (1929). (14) Baril, Megrdichian, J. Am. 

Chem. Soc. 58, 1415 (1936). (15) Sudborough, Beard, J. Chem. Soc. 99, 214 (1911). 


1:7625 ISOEUGENOL METHYL ETHER C 11 II 14 O 2 Beil. VI-956 

(“ Methylisoeugenol ; _r_H OCH 3 

l,2-dimethoxy-4-propenylbenzene) V ^ / 

H-—C—<( ^QCHa 

i(.P. 364“ M.P. 16-17° (1) X>f = 1.0538 (1) nf? = 1.5693 (1) 

Colorless liq. with almost no odor — C is known in both cis and Irans forms and ordinary 
C is undoui)tedly mixt. of both; the cis form, prepd. from liq. stereoisomer of isoeugenol 
(1:1785), is an oil, Dj® = 1.0521; njS = 1.5616 (1); the tram form, prepd. from the cryst. 
stereoisomer of isoeugenol (1:1785), has constants shown above (1) (cf. (2)) — C is sol. in 
CH 3 .NO 2 (T 1.922) even at -17°. 

C in ether treated with dry HCl (3), or refluxed with 20 pts. 5 N MeOH -f HCl (4), gives 
a dimer (bis-isoeugenol methyl ether) [Beil. Vl-957], colorless ndls. from dil. ale. or dil. 
acetic ac., m.p. 106° (3) (4). 

C + PkOH in CHCI 3 gives a picrate, C.PkOH; very dark red rods from CHCI 3 , m.p. 
42-45° u.c. (5); 40-45° (6) — C with 1,3,5-trinitrobenzene gives a cpd., C.T.N.B., bright 
scarlet pi., m.p. 69-70° (7). 
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(g) Isoeugenol methyl ether dibromide [Beil. VI-921]: To C (0.45 g.) in dry ether (5 ml.) 
is added during 8 min,, Br 2 (0.4 g.). During treatment mixt. is cooled in ice, subse¬ 
quently allowed to stand half an hr. at room temp., then cooled in ice-HCl mixt. 
After crystn. is induced by scratching, solid recrystd. from 8 ml. dry ether, giving 
0.61 g. plates, m.p. 101-101.5® (8). 

1:7625 (l) Boedooker, Volk, Ber. 64, 64 (1931). (2) von Auwers, Ber. 68 , 1347 (1935). 

(3) Szeki, Ber. 39, 2422 2423 (1906). (4) Haworth, Mavin, J. Chein. Soc. 1931, 1365. 

(5) Baril, Mo^rdichian, J. Aw, Chem. Soc. 58, 1415 (1936). (O) Bruni, Tornani, Gazz. chim. 

ital. 34, II, 477 (190,5). (7) SudlKmmgh, Beard, J. Chew.. Soc. 99, 214 (1911). (S) Under¬ 

wood, Baril, Toone*, J. Am, Chem. Soc. 52, 4090-4091 (1930). 


- DIPHENYLMETHANE 

(Benzylbenzene) 




B.P. 364.7® cor. M.P. 35.09® 

See 1:7120. Genus 9: Division A: Section 2. 


C13H12 


Beil. V-588 


1:7630 METHYL a-NAPHTHYL ETHER 

(1-Methoxynaphthalcne) 

CH 3 .C 



CiiHioO Beil. VI-606 


B.P. 371° cor. (1) M-P. < -10° {!) JDf = 1.09159 


nL® = 1.6940 (2) 


Colorless oil — Insol. aq., eas. sol. ale., ether, CeHe, CHCI 3 , CSj — Volatile with steam. 

C (0.4 g.) dislvd. in CHCI 3 (3 ml.), treated dropwise during 8 rain, with Br 2 (0.42 g.) with 
ice cooling, stood overnight at room temp, gives 0.6 g. j-bromo-l-methoxynaphthalene, 
ndls. from ale. (8 ml.); m.p. 46® (3) [,5-bromo-l-mc^thoxynaphthalene (prepd. indirectly 
(4)) has m.p. 67.5-68®; 4-bromo-l-methoxynaphthalene has been reported only as an oil, 
b.p. 181® (5), b.p. 182® ( 6 )]. 

C (5 g.) in CCI 4 (10 g.) treated dropwise with Br 2 (6.2 g.) in CCI 4 (10 g.), solvent distd., 
gives (80% yield) 2,4-dibromo-l-methoxynaphthalene, ndls. from ale., m.p. 54-55° (7). 

G (10 g.) dislvd. in AC 2 O (20 ml.) treated grad, during 3 hrs. at 3-5® with a soln. of 
diacetylorthonitric ac. (15 ml.) in AC 2 O (10 ml.), kept overnight, diluted with aq. (10 ml.) 
gives ppt. (97% yield) of 4-nitro-l-methoxynaphthalene, long yel. ndls. from ale., m.p. 
85° (8). [The 2-nitro isomer (not formed here) has m.p. 80® and depresses m.p. of this 
4-nitro product {8}.] 

C with 1,3,5-trinitrobenzene forms a mol. cpd. C.T.N.B., yel. ndls., m.p. 137-138® (11). 


® Methyl a-naphthyl ether picrate, C.PkOH: yel.-or. silky ndl. clusters from CHCI 3 , 
m.p. 129.5-130.5® cor. ( 1 ), 127-127.5® u.c. (9); Neut. Eq. 389. [From C + equiv. 
PkOH in hot ale. (1) or CHCI 3 (9).] 

® 4-Methoxynaphthalenesulfoiiamide-l: cryst. from ale., m.p. 156-157® u.c. (10) [from 
C by treatment with excess chlorosulfonic acid followed by conversion of the resultant 
sulfonyl chloride to sulfonamide with (NH 4 ) 2 C 03 (55% yield) (10)]. [This deriv. 
depresses m.p. of corresp. product from methyl /3-naphthyl ether (1:7180) (10).] 


1:7630 (1) V. H. Dermer, O. C. Dcrmer, J. Org. Chem. 8, 290-291 (1938). (2) Musser, Adkins, 
J. Am. Chem. Soc. 60, 667 (1938). (3) Underwood, Baril, Toone, J. Am. Chem. Soc. 52, 
4090-4091 (1930). (4) Hill, Short, Stromberg, J. Chem.. Soc. 1937, 1621. (5) Shoesmith, 
Rubli, J. Chem. Soc. 1927, 3102. (6) Fieser, Desreux, J. Am. Chem. Soc. 60, 2260 (1938). 
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(7) Kohn, Schwap. MonaUih, 46, 850 (1925). (8 ) HocIrsou, Smith, /. Chem. Soc, 1635, 672. 
(9) Baril, Megrdi<;hian, J. Am. Chmn. Soc. 58, 1415 (1936). (10) Huntress, Garten, J. Am. 

Chcm.. Soc. 63, 603 (1940). 

(11) Sudborough, Beard, J. Ch^m. Soc. 99, 214 (1911). 


1:7635 ETHYL a-NAPHTHYL ETHER y -\ 

(1-Ethoxynaphthalerio) 

CH3.CH2.O- 


.0-^ 


B.P. 280,5° cor. ( 1 ) M.P. < - 10 ° ( 1 ) 

+5.5° (3) 


Dig = 1.0605 


C 12 H 12 O Beil. VI-606 


= 1.5953 (2) 


[For prepn. (85% yield) from sodium of-naphtholate + diethyl sulfate see (4); for prepn. 
(80% yield) from a-naphthol (1:1500) + aq. alk. + ethyl p-toluenesulfonate see (5).] 

C (10 g.) treiated with IJ pts. HNO 3 (D = 1.24) at 60-70° for § hr. and poured into aq. 
gives (71% yield ( 6 )) 4-nitro-l-ethoxynaphthalene [Beil. VI-616] cryst. from ale.; m.p. 
116-117° ( 6 ). [ 2 -Nitro-l-ethoxynaphthalene [Beil. Vl-615] has m.p. 84° (7).] 

C with l,3,5-trinitrol)enzene forms mol. cpd., C.T.N.B., yel. ndls., m.p. 125.5° ( 8 ). 


(g) 4-Bromo-l-ethoxynaphthalene [Beil. VI-613]: 0.43 g. C in 3 ml. CHCI 3 (cooled with 
ice during Br 2 addn. and 15 rnin. afterward) was treated during 5 min. with 0.42 g. 
Br 2 and stood overnight. Solid recrystd. from 10 ml. ale. yielded 0.55 g. prod., m.p. 
48° u.c. (9) (10). 

(g) Ethyl a-naphthyl ether picrate: m.p. 118 5-119.0° cor. (1); 107-108° u.c. (11); 

Neut, Eq. 401 [from C + PkOH in ale. (1) or CHCI 3 (11)]. 

(g) 4 -Ethoxynaphthalenesulfonamide: cryst. from ale., m.p. 164-165° u.c. (12) [from C on 
treatment with ex(!ess chlorosulfonic acid and conversion of resultant sulfonyl chloride 
to sulfonamide with (NH 4 ) 2 C 03 (64% yield) (12)]. 


] :7635 ( 1 ) V. II. Dcriiior, O. C. Dermcr, J. Org. Ch^m. 3, 289- 293 (1938). (2) Musser, Adkins, 
J. Am.. Chem. Soc. 60, 67 (1938), (3) Witt, Schneider, Ber. 34, 3175 (1901). (4) Kamm, 

McClugage, Landstrom, J. Am. Chem. Soc. 39, 1245 (1917). (5) Finzi, Cent. 1925, I, 2491. 

(6) Hecrrnann, Ann. 439, 173 (1922). (7) Heermann, J. prakt. Chem. (2) 44, 240 (1891). 

(8) Sudborough, Beard, J. Chem. Soc. 99, 214 (1911). (9) Underwood, Baril, Toonc, J. Am. 

Chem. Soc. 52, 4090-4091 (1930). (10) Marchetti, Gazz. chim. iUd. 9, 544 (1879). 

( 11 ) Baril, Mcgrdichian, J. Am. Chem. Soc. 58,1415 (1936). (12) Huntress, Garten, J. Am. 

Chem. Soc. 62, 603 (1940). 


1:7640 


DIBENZYL ETHER 

(Benzyl ether) 


C 14 H 14 O 

<( )>—CH,.O.CHr-<( )> 


Bea. VI-434 


B.P. 390-300° dec. M.P. +3.6° (1) Df = 1.0438 (1) 

Oil; on cooling to —15° and stirring vigorously, crystallizes (1) — On stdg. in air grad, 
decomposes with formn. of BzH, odor of which is not eliminated even on vac. distn. (1) — 
C autoxidizes even more readily than ord. diethyl ether (2). 

(g) x,x-Dibromodibeiizyl ether: from C (0.5 g.), dislvd. in ale. (1 ml.), treated during 
5 min. with Br 2 (0.8 g.), stood overnight, gives solid; recrystd. from ale. (10 ml.) 
gives 0.47 g. plates, m.p. 107-108° u.c. (3); of. (4). 

(g Dibenzyl ether picrate, C.PkOH: or.-yel. pr. clusters from CHCI 3 ; m.p. 77-78° u.c. 
(5) [from C + PkOH in CHCI 3 (5)]. 


1:7640 (1) Bennett, Willis, J. Chem. Soc. 1928, 2305-2307. (2) Rieche, Meiater, Angew. Chem. 
49, 102 (1936). (3) Underwood, Baril, Toone, J. Am. Chem. Soc. 52, 4090-4091 (1930). 
(4) Lachmann, J. Am. Chem. Soc. 45, 2359-2360 (1923). (5) Baril, Megrdichian, J. Am. 
Chem. Soc. 58, 1415 (1936). 
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1:7645 ISOAMYL a-NAPHTHYL ETHER 


o 

(CH3)2.CH.CH2.CH2.0—<0 ^ 


CisHisO 


Beil. VI-607 


B.P. 317.5° cor. (1) M.P. < -10° D\*^ = 1.00689 (2) n}f^ = 1.57049 {2) 

C in hot ale. soln. treated with equiv. amt. PkOH in hot ale. gives on cooling a picrate, 
C.PkOH, m.p. 96.0-97.0° cor. (1); Neut. Eq. 443. 


1:7645 (1) V. H. Dermcr, O. (1 Dermer, J. Org. Chem, 3 , 289-293 (1938). (2) Costa, Gazz. chim. 

ital 19, 491 (1889). 


ISOAMYL /3-NAPHTHYL ETHER CirJUsO BeU. VI-643 

(CHa) 2 .CH.CH 2 .CH...O— 


B.P. 321.0° cor. M.P. 28“ 

See 1:7128. Genus 9: Division A: Section 2. 




n-AMYL a-NAPHTHYL ETHER 


CH3.CH2.CH2.CH2.CH2.0-\ )> 

B,P. 333^^ cor. M.P. 30° 


CisHigO Beil. S.N. 537 


See 1:7132. Genus 9: Division A: Section 2. 


- n-AMYL /3-NAPHTHYL ETHER CibHisO 

CII 3 .CH 2 .CH 2 .CH 2 .CH 


B.P. 337.5° cor. M.P. 34.5° 

See 1:7117. Genus 9: Division A: Section 2. 



Beil. S.N. 538 


nl? = 1.5587 



ORDER I: SUBORDER I: GENUS 9: HYDROCARBONS 
Division B, Liquids 
Section 2. Acyclic Ethers 

— ETHYL METHYL ETHER (^Ha.CHj.O.CHs CsHgO BeU. 1-314 

B.P. 10.8° Dg = 0.7360 

Sec 1:6100. Genus 8 : Division B: Section 1 . 

1:7800 DIVINYL ETHER CH 2 =CH.O.CH=CH 2 C 4 HSO BeU. 1-433 

B.P. 38.3° (1) M.P. - 101 . 1 ° ( 6 ) = 0.773 (1) n?? = 1.3989 (1) ( 6 ) 

[For study of prepn. of C from /S.^'-dichlorotiietliyl ether + KOH see (1) { 2 ).] [For 
study of explosion hazards see [For study of vapor pres.sure sex! (4).] 

C reacts violently with cone. H 28 O 4 yielding a l)la(;k tarry resin and some free acetalde¬ 
hyde .( 1 : 0100 )— C with cone. HCl gives yellow color and acetaldehyde odor — C with 
dil. HCl is rapidly hydrolyzed to acetaldehyde ( 1 : 0100 ). C gradually gives fuchsin-alde- 
hyde test (Generic Test 1) owing to hydrolysis ( 1 ). 

C reduces aq. KMnOd but not cold Tollens’ reagent (T 1 . 11 ) — C rapidly adds Br 2 
(T l.Ol). [C in CHCI 3 at —15’" slowly treated with 2 moles Br-i, solvtmt evapd. and result¬ 
ant oil mixed with pet. ether gives 78-80% yield of a mixt. of two distinct cryst. diastereo- 
mers of a,£K',/3,/3'-tetrabromodicthyl ether; prisms, m.p. 65-66°; ndls. (much more difficult to 
obtain), m.p. 62-63°. The m.p. of a mixt. of the two crystri. forms is depressed, e.g., to 
45-57° (5).] 

C on treatment with I 2 .KI soln. + aq. alk. (T 1.81) gives immediate ppt. of CHI 3 (!)• 

1:7800 (1) Ruigh, Major, J. Am.. Chem.. Soc. 53, 2662-2671 (19.31). (2) Lott, Smith, Christian¬ 
sen, Am. Pharm.. Assoc. 36, 203-208 (1937). {3) Jones, Beattif', Ind. Eng. Chem. 36, 557- 

560 (1934). (4) Miles, Menzies, J. Phys. Chem. 37, 425 430 (1933). (5) Ruigh, Major, 

J. Am. Chem. Soc. 53, 3133-3135 (1931). (6) Dollivcr, Gresham, Kistiakowsky, Smith, 
Vaughan, J. Am. Chem. Soc. 60, 442 (1938). 

1:7805 ISOPROPYL METHYL ETHER (CH 3 ) 2 CH.O.CH 3 C 4 II 10 O BeU. 1-363 
B.P. 33.5° (1) = 0.7337 ( 2 ) n|? - 1.35756 (3) 

Soly. of C in aq. at 25° is 6.5 wt. % ( 2 ). C dotjs not react with K/Na alloy (4). 

1:7805 (1) Clusius, J. Chem. Soc. 1930, 2611. (2) Bennett, Philip, J. Chem. Soc. 1938, 1931, 
1934. (3) Henry, Rec. trav. chim. 33, 326 (1904). (4) Henstoek, J. Chem. Soc. 1931, 371-372. 

- DIETHYL ETHER CH 3 .CH 2 .O.CH 2 .CH 3 C 4 H 10 O Beil. 1-315 

B.P. 34.60° M.P. stable form -116.3° Df = 0.71353 nf? = 1.3536 

metastable fonn —133.3° 

See 1:6110. Genus 8 : Division B: Section 1 . 
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1:7810 ETHYL VINYL ETHER CH 3 .CH 2 . 0 .CH=€H 2 C 4 H 8 O BeU. 1-433 
B.P. 35.72° (1) M.P. -115.8° (1) Df = 0.7589 ( 2 ) n?? = 1.3768 {!) 

C is only sparingly sol. aq. [For occurrence in ord. diethyl ether sec ( 3 ). 

C in presence of dil. acids is rapidly hydrolyzed to acetaldehyde ( 1 : 0100 ) and ethyl ale, 
(1:6130). [For rate measurements see (4).] 

C on stdg. with I (2% soln. in CHCI 3 ) is rapidly polymerized. [For study of i)roducts 
see (2) (5).] 

1:7810 (1) Dollivcr, Gresham, Kistiakowsky. Smith, Vaui?han, J. Am. Chem. Soc. 60, 441 (1938). 
<2) Chalmers, Can. J. Research 7, 464-471 (1932); Oumi. Abs. 27, 701 (1933). (3) King, 

Nature 120, 843 (1927). (4) Zahorka, Weimanri, MoruiUh. 71, 229 240 (1938). (5) Chalmers, 

Can. J. Research 7, 472-480 (1932); Chem. Ahs. 27. 701 (1933). 

1:7815 METHYL n-PROPYL ETHER CH 3 .O CHadTo.CHa C 4 H 10 O Beil. 1-354 
BP. 39® = 0.7356 (1) 

Soly. of C in aq. at 25° is 3.05% by wt. ( 1 ) — C is not attacked by K/Na alloy ( 2 ). 

1:7816 (1) Bennett, Philip. J. Chem. Soc. 1928, 1931, 1934. (2) Honstock, J. Chem. Soc. 1931, 

371-372. 

1:7820 ALLYL METHYL ETHER CHs^CH.CHaO CHs C 4 H 8 O Beil. 1-437 
B.P. 46° 

C adds Br 2 (T 1.91) yielding methyl / 3 , 7 -dibromo-n-propyl ether [Beil. 1-357], b.p. 185°, 
Dt® « 1.8329 (1) (2). 

1:7820 (1) Henry, Ber. 6 , 455 (1872). ( 2 ) Irvine, Macdonald, Soutar, J. Chem. Soc. 107, 351 
(1915). 

1:7825 ETHYL ISOPROPYL ETHER C 5 H 12 O Beil. 1-362 

CH3.CH2.0.CH(CH3)2 

B.p. 53-54° (1) = 0.7211 (2) 

Of - 0.720 (1) 

6 is only slightly sol aq. [.4t 25° soly. of C in aq. is 2.40 wt. %; soly. of aq. in C is 
0.52 wt. % (3).] 

C does not react with K/Na alloy ( 2 ) — C on htg. with 1 % H 2 SO 4 in s.t. at 150° yields 
ethyl alcohol (1:6130) and isopropyl alcohol (1:6135) (4). 

1:7825 ( 1 > Norris, Rigby. J. Am. Chem. Soc. 54, 2097 (1932). (2) Henstock, J. Chem. Soc. 1931, 
371-372. (3) Bennett, Philip, /. Chem. Soc. 1928,1934. (4) Eltekow. Ber. 10,1902 (1877). 

1:7830 fer-BUTYL METHYL ETHER (CH 3 ) 3 C.O.CH 3 C 5 H 12 O Beil. 1-381 

B.P. 55.2° (1) (2) = 0.7405 (2) n|? - 1.3689 ( 2 ) 

/>!* = 0.7354 (1) = 1.3667 (1) 

Liq. with camphoraceous odor — 0 is only slightly sol. aq. [At 20 ° soly. of C in aq. is 
4.8 g. per 100 g. soln.; soly. of aq. in C is 1.5 g. per 100 g. soln. ( 2 ).] 

[For prepn. of C from fer-butyl ale. (1:6140) by distn. with dil. H 2 SO 4 see ( 1 ).] 

C forms with aq. a const, boilg. mixt., b.p. 52.6°, contg. 96% by wt. of C; C forms with 
methyl ale. a const, boilg. mixt., b.p. 51.6°, contg. 85% by wt. of C (2). 

1:7889 ( 1 ) Norris, Rigby, J. Am. Chem. Soc. 54, 2095-2098 (1932). ( 2 ) Evans, Edlund, Ind. 
Eng. Chem. 28, 1188 (1936), (3) Evans, Ind. Eng. Chem., Anal. Ed. 8 , 208 (1936). 
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1:7836 ISOBUTYL METHYL ETHER CsHisO Beil. 1-376 

(CH3)2.CH.CH2.0.CH3 

B.P. 38” <1) Df = 0.7311 (1) 

C is only slightly sol. in aq. |At 2.5° soly. of C in aq. is 1.10 wt. %; soly. of aq. in C ia 
2.02 wt. % (1).] 

C is not attacked by K/Na alloy (2). 

1:7836 (1) Bennett, Philip, J. Chem. Soc. 1938, 1931, 1934. (2) Henstock, J. Chem. Soc. 1931, 
371-372. 

1:7840 scc-BUTYL METHYL ETHER CjHjjO Beil. S.N. 84 

CH 3 .CH 2 .CH.O.CH 3 

(!:H3 

B.P. 59° (1) = 0.7416 (1) 

C is only slightly sol. in aq. [At 25° soly. of C in aq. is 1.60 wt. %; soly. of aq. in C is 
1.95 wt. % (1).] 

1:7840 (1) Bennett. Philip, J. Chem. Soc. 1928, 1931, 1934. 

1:7845 ETHYL n-PROPYL ETHER CbHi 20 Beh. 1-354 

CH 3 .CH 2 .O.CH 2 .CH 2 .CH 3 

B.P, 63.6° (1) M.P. <-79° Z)f = 0.7386 (2) n|? = 1.36948 (2) 

C is only slightly sol. aq. [At 25° soly. of C in aq. is 1.87 wt. %; soly. of aq. in C is 1.13 
wt.%(3).l 

C forms with EtOH a (jonst. boilg. mixt., b.p. 61.2° contg. 75% C (4). 

C does not react with K/Na alloy (5). 

1:7845 ( 1 ) Staveley, Hinshelwood, Proc. Hoy. Soc. {London) A-159, 199 (1937). (2) Brhhl, 

Ann. 200, 177 (1879). (3) Bennett, Philip, J. Chem. Soc. 1928, 1934. (4) Lecat, Rec. trav. 

chim. 46, 243 (1927). (5) Henstock, J. Chem. Soc. 1931, 371-372. 

- DHSOPROPYL ETHER (CH3)2CH.O.CH(CH3)2 CeHnO Beil. 1-362 

B.P. 67.5° M.P. -60° Z>I8 = 0.7247 nf? = 1.3678 

See 1:6125. Genus 8: Division B: Section 1. 

1:7850 ALLYL ETHYL ETHER CbHiqO Beil. 1-438 

CH2==€H.CH2.0.CH2.CH3 

B.P. 66-67742 <1) ni’' = 0.7651 (1) = 1.3881 {!) 

C adds Br, (T 1.91) sdelding ethyl /S.y-dibromo-n-propyl ether [Beil. 1-357], b.p. 193-195°. 
e on htg. with 2% H^iO, is largely decomiKJsed into ethyl alcohol (1:6130) and allyl 
alcohol (1:6145) (2). 

1:7860 (l>Briihl, Ann. 900, 178(1879). (2) Eltekow. Bcr. 10, 1903 (1877). 

1:7855 n-BUTYL METHYL ETHER CsHisO Beil. 1-369 

CH3.CH2.CH2.CHs.O.CHs 

B.P. 70.6-71.0° (1) M.P. -116.6° (2) = 0.7455 (1) nf? = 1.3738 (1) 

C is only slightly sol. aq. [At 25° soly. of C in aq. is 0.89 wt. %; soly. of aq. in C is 
0.91 wt. % (3).] 
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C is not attacked by K/Na alloy (4). 

C on oxidn. with alk. KMn 04 at 85-40° gives acetic acid ( 1 :1010) and methoxyacetic 
acid (1:1065) (1). 

1:7855 (l) Jacobson, Dykstra, Carothcra, J. Am. Chem. Soc. 56 , 1170 (1934). (2) Timinerinans- 

Bull. soc. chim. Belg. 36 , 505 (1927). (3) Bennett, Philip, J. CMm. Soc. 1938 , 1931, 1934. 

{4)^Henstock, J. Chem. Soc. 1931 , 371-372. 

1:7860 /er-BUTYL ETHYL ETHER CcHuO Beil. 1-381 

(CH3)3C.0.CH2.CH3 

B.P. 73.1° cor. (1) - 0.7404 (2) = 1.3760 ( 2 ) 

Df = 0.7364 (1) n|>® = 1.3728 (1) 

C is only slightly sol. aq. |At 20 ° soly. of C in aq. is 1.2 g. per 100 g. soln.; soly. of aq. 
in C is 0.5 g. per 100 g. soln. ( 2 ).] 

[For prepn. of C in 95% yield by distn. of ter-butyl alcohol (1:6140) with dil. H 2 SO 4 see 

C forms with aq. a const, boilg. mixt., b.p. 65.2°, contg. 94% C by wt.; C forms with 
ethyl ale. (1:6180) a const, boilg. mixt., b.p. 66 . 6 °, contg. 79% C by wt. ( 2 ). 

C with Denig^s’ reagt. gives opalescence in 2 min., yel. coloration in 3 min. at room temp.; 
on htg. gives dark yel. curdy ppt. (8) [dif. from ethyl isobutyl ether (1:7865) (3)]. 

1:7806 (1) Norris, Rigby, .T. Am. Chem. Soc. 54 , 2095-2098 (1932). (2) Evans, Edlund, Ind.. 

Eng. Chem. 28, 1188 (1936). (3) Marks, Lipkin, .7. Org. Chem. 3, 598-602 (1939). 

1:7865 ETHYL ISOBUTYL ETHER C&lluO Beil. 1-376 

CH 8 .CH 2 .O.CH 2 .CH (CIl3)2 

B.P. 81.1° cor. {1) Df = 0.7333 (1) nif>® = 1.3739 (1) 

C forms with aq, a mixt. of minimum b.p. 69° ( 1 ). 

[For prepn. of C in 70% yield from isobutyl ale. (1:6165) + Na -f (C 2 H 5 ) 2 S 04 see (2).] 
C does not react with K/Na alloy (3). 

C gives no reaction with Denigds’ reagt. (4) [dif. from ier-butyl ethyl other (1:7860)]. 

1:7865 (l) Norris, Rigby, J. Am. Chem. Soc. 54 , 2098 (1932). (2) Marks, Lipkin, Bettman, 
.7. Am, Chem. Soc. 59 , 946-947 (1937). (3) Henstook, J. Chem. Soc. 1931 , 371-372. 

(4) Marks, Lipkin, J. Org. Chem, 3 , 598 602 (1939). 

1:7870 sec-BUTYL ETHYL ETHER CeH^O Beil. S.N. 24 

CHs.CHg.Cn.O.CHg.CHs 

(!:h3 

B.P. 81.3° cor. (1) Df = 0.7503 (2) n?? = 1.3808 (2) 

= 0.7377 (1) n|>® = 1.3763 (1) 

C with aq. shows minimum b.p. of 71° (1). 

1:7870 (1) Norris. Rigby, J. Am. Chem. Soc. 54 , 2097-2098 (1932). (2) Waterman, de Kok, 
Leendertse, Schoenmaker, Rec. trav. chim. 56 , 440 (1937). 

1:7875 ISOPROPYL 71-PROPYL ETHER CeHnO Beil. 1-362 

(CH3)2CH.0.CH2.CH2.CH3 

B.P. 83° (1) 2^® = 0.7370 (2) = 1.376 (3) 

[For prepn. from n-propyl benzenesulfonate + sodium isopropylate (55% yield) see (3).] 
C is only slightly sol, aq. [At 25° soly. of C in aq. is 0.47 wt. % (I).] 

C is not attacked by K/Na alloy (4). 
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1:7875 (l) Bennett, Philip, J. Chem, Soc, 19^38, 1931, 1934. (2) Wuyts, Lacourt, Bull. aoc. chim. 
Belg. 39, 165 (1930). (3) Truchet, Graves, BuU. soc. chim. (4) 51, 688 (1932). (4) Henstock, 

J. Chem. Soc. 1931, 371-372. 


- ETHYLENE GLYCOL DIMETHYL ETHER C 4 H 10 O 2 BeU. 1-467 

CH 3 .O.CH 2 .CH 0 .O.CH 3 

B.P. 84.7® Df = 0.8665 n|? = 1.37965 

See 1:6141. Genus 8 : Division B: Section 1 . 


1:7880 <er-AMYL METHYL ETHER CH 3 CftH^O Beil. 1-389 

CHs-CHs.Ao.CHa 

B.P. 86.3° (1) 2)f = 0 7703 (1) r& = 1.3885 (1) 

Z)t® = 0.7656 (1) 

C is only slightly sol. aq. [At 20° soly. of C in acj. is 1.15 g. per 100 g. soln.; soly. of aq. 
in C is 0.6 g. per 100 g. soln. ( 1 ) ( 2 ).] 

C forms with aq. a const, boilg. mixt., b.p. 73.8°, conig. ^1% C by wt.; C forms with 
methyl ale. (1:6120) a const, boilg. mixt., b.p. 62.3°, contg. 50% C by wt. ( 1 ). 

C with Denig^s’ rcagt. gives opalescence and yel. color within 4 min. at room temp.; 
white lulls, after htg. (3) |dif. from di-n-propyl ether (1:7885 )]. 

1:7880 (l) Evans, Edlund, Ind. Eiig. Ch^rn. 38, 1188 (1936). (2) Evans, Ind. Eng. Chem., 

Anal Ed. 8, 208 (1936). (3) Marks, Lipkin,./, Org. Chem. 3, 598-602 (1939). 


1:7885 DI-n-PROPYL ETHER CeHnO Beil. 1-354 

CH3.CH2.CH2.().CH2.CH2.CH3 

B.P. 90.1° (1) M.P. -122° (1) Df = 0.74698 (1) n|? = 1.3829 (2) 

C is only slightly sol. in aq. [At 25° soly. of C in aq. is 0.49% by wt.; soly. of aq. in C is 
0.45% (3).] 

C forms with aq. a binary const, boilg. mixt., b.p. 75.4°; C forms with n-propyl ale. 
(1:6150) a binary const, boilg. mixt., b.p. 85.8°, contg. 67.8% C; C^forms with both 
n-propyl ale. and aq. a ternary const, boilg. mixt., b.p. 74.8°, contg. 68 . 1 % C, 20 . 2 % n-propyl 
ale., and 11.7% aq. (4). 

C htd. with 3,5<linitrobenzoyl chloride + ZnCL (T 1.98) yields n-propyl 3,5-dinitro- 
benzoate, m.p. 73.5-74° (5). 

1:7885 (1) Timmermans, Hennaut-Roland, J. chim. phys. 27, 416 (1930). (2) Ipatieff, Orloff, 

Petroff, Ber. 60, 1007 (1927). (3) Bennett, Philip, J. Chem. Soc. 1928, 1934, (4) Popelier, 

BuU. soc. chim. Belg. 32, 193 (1923). (5) Underwood, Baril, Tooiie, J. Am. Chem. Soc. 52, 

4088 (1930). 


1:7890 ISOAMYL METHYL ETHER CeHuO Beil. 1-400 

(CH3)2.CH,CH2.CH2.0.CH8 

Dl^ = 0.6871 


B.P. 91' 
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1:7895 n-BUTYL ETHYL ETHER CeHuO Beil. 1-369 

CH3.CHj.CHs.CH2.0.CH2.CH8 

B.P. 99.3* cor. <1) M.P. -194“ < 2 ) = 0.7505 (3) nf? = 1.3890 (3) 

Dl® = 0.7447 (1) nf)® = 1.3798 (1) 

C with aq. gives mixt. of minimum b.j). 75° ( 1 ) — C is unattackcd i)y K/Na alloy (4). 

1:7895 (1) Norris, Rigby, J. Am. Chem. Soc. 64, 2098 (1932). (2) Timmermans, Metaar, BtM. 

soc. chim. Bdg. 30, 214 (1921). (3) Jacobson, Dykstra, Carothers, J. Am. Chem. Soc. 66, 

1170 (1934). (4) Henstock, J. Chem. Soc. 1031, 371-372. 


1:7900 DIALLYL ETHER CeHioO Beil. 1-438 

CHy=CH.CH 2 . 0 .CH 2 .CH=CH 2 

B.P. 94.3“ cor. Z)J® = 0.8046 

C is only sparingly sol. aq. [At 25“ soly. of C in aq. is 8.86 wt. %; soly. of aq. in C is 1.51 
wt. % (I).] 

C adds Brs (T 1.91). 

1:7000 (1) Bennett, Philip, J. Chem. Soc. 1098, 1934. 


1:7905 n-AMYL METHYL ETHER CsHmO Beil. Ii-(193) 

CH3.CH2.CH2.CH2.CH2.O.CH3 

B.P. 99-100“ (1) £)|* = 0.759 (1) nf? = 1.3862 (1) 

[For prepn. in 67% yield from n-butyl MgBr + chloromethyl methyl ether see (1).] 


1:7006 (1) Gredy, BuU. soc. chim. (5) 3,1094 (1936). 


1:7910 fer-AMYL ETHYL ETHER CH 3 CtHwO Beil. 1-389 

ch3.ch2.(!;.o.ch2.ch3 

(!:h3 

B.P. 101“{1) 1^® = 0.7657 (1) nf,® = 1.3919 (1) 

Z)|® = 0.7609 (1) 

C is only slightly sol. in aq. [At 20 ® soly. of C in aq. is 0.4 g. per 100 g. soln.; soly. of 
aq. in C is 0.2 g. per 100 g. soln. (1).] 

C forms with aq. a const, boilg. raixt., b.p. 81.2®, contg. 87% C by wt.; C forms with 
ethyl ale. (1:6130) a const, boilg. mixt. b.p. 66 . 6 ®, contg. 79% C by wt. ( 1 ). 

C with Deniges’ reagt. gives opalescence within 6 min. at room temp., white ndls. on 
warming (2) [dif. from n-amyl methyl ether (1:7905)]. 

1:7910 (1) Evans, Edlund, Ind. Eng. Chem. 98,1188 (1936). (2) Marks, Lipkin, J. Org. Chem. 3, 
598-602 (1939). 


— ETHYLENE GLYCOL ETHYL METHYL ETHER CsHijOz BeH. S.N. 30 

C2H6.O.CH2.CH2.O.CH3 

B.P. 103® 2>f = 0.8529 nff = 1.38677 

See 1:6159. Genus 8 : Division B: Section 1 . 
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1:7915 n-BUTYL ISOPROPYL ETHER CrHieO BeU* S.N. 34 

CH3.CH2.CH2.CH2.0.CH(CH3)2 

B.P. 108?38 (1) * 0.7594 (1) uUqi = 1.3889 (1) 

C boiled with cone. HI gives 7i-butyl iodide 4* a very little isopropyl iodide (1). G is 
unattacked by K/Na alloy <1). 

For solubility in cone. H 2 SO 4 see < 2 ). 

1:791S (l) Hflnstork, J. Chem. Soc. 1931, 371-372. { 2 } Kirrmami, Graves, Bull. soc. ehim. ( 6 ) 1, 
1497-1498 (1934). 

1:7930 ETHYL ISOAMYL ETHER CtHwO Beil. 1-401 

CH 3 .CH 2 .().CH 2 .CH 2 .CH(CH 3)2 
B.P. 113° Z)** = 0.764 

1:7935 n-BUTYL n-PROPYL ETHER CrHieO BeiL 1-^69 

CH3.CH2.CH2.CHJ.O.CH2.CH2.CH3 
B.P. 117° Ug = 0.7773 

1:7935 DI-«ec-BUTYL ETHER H H CsHisO Befl. 1-373 

ch3.ch 2.(!:—G—(l;.cii3.CH3 
<!;h 3 (ins 

B.P, 131° (1) = 0.759 (1) n?f = 1.3938 (1) 

G satd. with HBr gas and refluxed 3 hrs. gives 81% yield ,scc-butyl bromide, b.p. 90-91®, 
= 1.250, nff - 1.250 (1). 

C *htd. with 3,5-dinitrobcnzoyl chloride 4- ZnCl^ (T 1.98) yields sec-butyl 3,5-dinitro- 
benzoate, m.p. 75.5® (1). 

1:7935 (1) Drake, Voitch, J. Am. Chem. Soc. 57, 2624-2625 (1935). 

1:7945 DHSOBUTYL ETHER CsHisO Beil. 1-376 

(CID-iCH.CH 2 .O.CH 2 .CH (CH3)2 

B.P. 133® D\l - 0.7616 

C forms with isobutyl ale. (1:6165) and aq. a ternary const, boilg. mixt., b.p. 85.4® (1), 

C htd. with 3,5-dinitrobenzoyl chloride 4 ZnCL (T 1.98) yields isobutyl 3,5-dimtro- 
bonzoate, m.p. 84.5-85.5® (2). 

1:7945 (l) Popelier, Bull. soc. chim. Belg. 39, 193 (1923). ( 2 ) Underwood, Baril, Toone, J, Am, 

Chem. Soc. 59, 4088 (1930). 

- ETHYLENE GLYCOL METHYL n-PROPYL ETHER Beil. S.N. 30 

CH 8 .O.CH 2 .CH 2 .O.CH 2 .CH 2 .CH 3 C 6 H 14 O 2 

B.P. 124.5** « 0.8472 n|? =* 1.39467 

See 1:6191. Genus 8: Division B: Section 1. 

1:7950 DI-n-BUTYL ETHER CsHigO Beil. 1-369 

CH3.CH2.CH2.CH2.O.CH2.CH2.CH2.CH3 

B.P. 142.4® (1) M.P. -95.3® (2) = 0.70829 (1) nif ^ 1.4010 (3) 

-98® (1) 

C is practically insol. aq. [soly. at 17® is less than 0.01% {4)1. 

Cforms with aq. a binary const, boilg. mixt., b.p. 93.5°; Cforms with w-butyl ale. (1:6180) 
a binary const, boilg. mixt., b.p. 117.25° contg. 12% C; C forms with both n-butyl ale. 
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and aq. a ternary const, boilg. mixt., b.p. 91°, contg. 27.7% C, 42.9% n-butyl ale. and 29.3% 
aq. (5). 

[For prepn. from n-butyl ale. (1:6180) see (6).] [For study of peroxide formation see (7).] 
C htd. with ZnCl 2 + 3,5-dinitrobenzoyl chloride (T 1.98) yields n-butyl 3,5-dinitroben- 
zoate, m.p. 62-63° (8). 

1:7950 (1) Timmermans, Hennaiit-Roland, J. chim. phys. 27, 417 (1930). (2) Archibald, J. Am, 

Chem, Soc. 53, 4452 (1931). (3) Popelior, Bull. son. cMm. Bclg. 32, 186 (1923). (4) Bennett, 

Philip, ./. Chmi. Soc. 1928, 1934. (5) Ref. 3, page 193. (6) Hillman, Davis, Clarke, J. Am,. 

Chem. Soc. 43, 368 (1921). (7) Clover. J. Am. Chem. Soc. 46, 422-424 (1924). (8) Under¬ 

wood, Baril, Toone, J. Am. Chem. Soc. 52, 4088 (1930). 


1:7960 DHSOAMYL ETHER C 10 H 22 O Beil. 1-401 

(CH3)2.CH.CH2.CH2.0.CH2.CH2.CH(CH3)2 

B.P. 172.6° <1) i?ii = 0.77408 (1) 

C forms with aq. a const, boilg. mixt., b.p. 97.2°; C forms with isoamyl ale. (1:62(X)) 
aq. a ternary const, boilg. mixt., b.p. 94.4° (2). 

[For prepn. of pure C see (3).] [For autoxidation see (4).] 

C htd. with 3,5-dinitroben2oyl chloride -f ZnCl 2 (T 1.98) gives isoamyl 3,5-dinitrobenzo- 
ate, m.p. 60-61° (6). 

1:7960 (1) Perkin, J. prakt. Chem. (2) 31, 513 (1885). (2) Popelier, Bull. soc. chim. Belg. 32, 

193 (1923). (3) Schorigin, Makaroff-Semljanski, Bcr. 65, 1293-1295 (1932). (4) Clover, 

J. Am. Chem. Soc. 46, 424-425 (1924). (5) Underwood, Baril, Toone, J. Am. Chem. Soc. 52, 
4088 (1930). 

1:7970 DI-n-AMYL ETHER C10H22O BeB. S.N. 24 

CH3 (CH2)3.CH2.0.CH2. (CH2)3.Cn3 

B.P. 187.6° (1) M.P. -69.3° (1) = 0.78298 (1) ni,® = 1.41392 (1) 

C htd. with 3,.5-<linitrobenzoyl chloride + ZnClj (T 1.98) yields n-aniyl 3,5-dinitr()benzo- 
ate, m.p. 42-43° {2). 

1:7970 (1) Timmermans, Martin, J. chim. phys. 25, 437 (1928). (2) Underwood, Baril, Toone, 

J. Am. Chem. Soc. 52, 4088 (1930). 

1:7980 DI-n-HEXYL ETHER CizHgeO Beil. S.N. 24 

CH3. (CH2)4CH2.0.CH2. (CH2)4.CH3 

B.P. 228-229?6i (D = 0.7936 (1) 

C htd. with 3,5-dinitrobenzoyl chloride + ZnClj (T 1.98) yields n-hexyl 3,6-dinitrobenzo- 
ate, m.p. 54.6-55.5° (2) [cf. somewhat higher values given under rt-hexyl ale. (1:6230)]. 

1:7986 (1) Olivier, Rec. trav. chim. 65,1034 (1936). (2) Underwood, Baril, Toone, J. Am. Chem. 
Soc. 52, 4088 (1930). 

1:7990 DI-fi-HEPTYL ETHER CwHaoO Beil. 1-415 

CHj (CH2)5.CH2.0 .CHs (CH2)6.CHj 

B.P. 261.6?4fi (1) 1^8 = 0.8066 (1) 

1:7M0 (1) Sohroetor, Ann. 418, 201 (1919). 



ORDER I: SUBORDER I: GENUS 9: HYDROCARBONS 
Division B, Liquids 

Section 3: Dienes, alkynes, cyclenes, terpenes, etc. 


1:8000 BUTYNE-1 CH 3 .CIl 2 .C=C.H C 4 H 6 Befl. 1-348 

(p] thy lace tylenc) 

B.P. -1-8.6° (1) ( 2 ) M.P. -133.5° (1) D® = 0.6784 ( 1 ) 

-1-7.9° <3) 

[For prepn. from H.C=O.Nainliq. NHswiUi C 2 H 5 .I (78% yield) see (4); with (CjHs)*- 
S ()4 (100% yield (5); ()0( v, yield ( 6 )) see (5) (0).] 

C with NH 4 ()H/CuCd (T 1.96-A) gives a yel. ppt.; C with alk. K 2 Hgl 4 (T 1.96-B) gives 
white ppt. of dihutynylmercury, long white ndls. or glistening flakes from ale., m.p. 162-163® 
(7). 

1:8000 (1) Mordiouso, Maass, Can. J. Research 5 1 311 (1931). (2) Morehouse, Maass, Can. J. 

Research 11, 637-641 (1934). (3) Krieger, Wenzke, J. Am. Chem. Soc. 60, 2118 (1938). 

(4) Lai, hull. soc. chim. (4) 53, 687-092 (1933). {5) Vaughn, Hennison, Vogt, Nieuwland, 

J. Org. Chem. 2, 9 (1938). (6) Hurd, Meinert, J. Am. Chem. Soc. 5S, 296 (1931). (7) Johnson, 

McEwen, .7. Am. Chem. Soc. 48, 472 (192()). 


1:8005 BUTYNE-2 CHa.C^C.CH;, C 4 H 6 Beil. 1-249 

(Diraethy laeety lene) 

B.P. 37 . 3 ° (1) <2) Z)*® = 0.688 <1) nf)® = 1.3893 (1) 

36.69° (3) 

[For prepn. from CIIa.C^C.Na -t- CH 3 I see (1) (4); from Na.C^C.Na -[- (CH 3 ) 2 S 04 
in liq. NH 3 (H0% yield) see (3); from 2,3-dibromobutaiie + ale. KOH see (2).] 

C does not react with NH 4 OH/CUCI, NH 40 H/AgN 03 (dif. from ethyl acetylene 
(1:^8000)). 

C adds Br 2 (T 1.91); C in CS 2 treated with 1 mole Br 2 in 4 vols. C 82 in cold and dark 
yields ds-2,3-dibroinobutene-2 [Beil. 1-206], b.p. 146-146.5® (5); C similarly treated with at 
lejist *2 moles Br 2 yields 2,2,3,3-tetrabromobutane [Beil. 1-122], cryst. from ether or Igr., 
m.p. 243® (5) ( 6 ). 

C treated with 3 vols. of HBr (satd, at 0°) yields (7) <ro7is-2-bromobutene-2, b.p. 84-85® 
(8). [The cis isomer (apparently not formed here) has b.p. 94.9® (8).] 

1:8005 ( 1 ) Heisig, Davis, J. Am. Chem. Soc. 57, 339 (1935). (2) Pauling, Springall, Palmer, 
J. Am. Chem. Soc. 61, 928 (1939). (3) Conn, Kistiakowsky, Smith, J. Am. Chem. Soc. 61, 

1868 (1939). (4) Heisig, J. Am. Chem. Soc. 53, 3256 (1931). (5) Wislicenus, Schmidt, Ann. 

313, 225 (1900). (6) Durio, Oazz. chim. ital. 66 , 490 (1936). (7) Ref. 5, page 222. 

(8) Lebrun, Bull. soc. chim. Belg. 39, 426 (1930). 
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1:8010 3-METHYLBUTYNE-l 

(Isopropy lacetylene) 

CH 3 

ch3.(1:.c=c.h 

1 

CsHg BeU. 1-351 


1 

H 


B.P. 27.5-28.5° (1) 

D 4 * = 0.666 {!) 

= 1.3785 {1) 


[For prepn. from H.C=C.Na + isopropyl sulfate in liq. Nils sec ( 2 ).] 

C adds Br 2 (T 1.91) [allegedly yielding with 1 mole Br-i l, 2 -dibromo- 3 -methylbutene-l 
[Beil. 1-214], b.p. 175° dec.; with 2 moles Br 2 l,l,2,2-tetrabromo-3-incthylbutane [Beil. 
1-138], b.p. 275° (3)]. 

C htd. with ZnCh in s.t. at 150° (quant. 3 deld (4)), or C treated with H 2 SO 4 (Z) == 1.65) (5) 
{dves methyl isopropyl ketone (1:5410). 

C treated with NH 4 OH/CUCI (T 1.96-A) gives a yellow ppt.; with ale. AgNOa a white 
ppt, ( 1 ). 

1:8010 (1) Gredy, Bull. soc. chim. (5) 2, 1953 (1935). (2) Kranzfelder, Rowa, J. Am. Chem. Soc. 

59, 1491 (1937). (3) Bruylants, Her. 8, 407 (1875). (4) Kutseherofif, Ber. 42, 2761 (1909). 

(5) Flavitzky, Krilotf, Ber. 10, 2240 (1877); Ber. 11, 1940 (1878). 


HC-CH 

1:8015 FDRAN H<! C 4 II 4 O Beil.XVn-87 

B.P. 31.87° (1) F.P. -85.6° (1) 2)1® = 0.9366 (2) = 1.43157 (2) 

Peculiar odor! Insol. aq., eas. sol. ale., ether — C is quant, absorbed by 82.5% H 2 SO 4 
fdif. from ethylene (3)). 

[For prepn. of C (72-78% yield (4)) by decarboxylation of furoic acid (1:0475) by htg. 
.s(?o (4); reaction is much facilitated by use of catalysts such as CUSO 4 , CuO, or quinoline 
(5)(6).] 

C is unaffected by Na or K, or by alkalies, but is very sensitive to and resinified by cone, 
i.uul. acids. 

C decolorizes Br 2 (T 1.91) [for detn. of C via KBr/KBrOa titration see (7)]. 

C in contact with pine splinter moistened ^dth HCl gives emerald-green color [dif. from 
2,5-dimethylfuran (1:8080) which gives red; but green color is also given by 2-methylfuran 
(syjvan) ( 8 )]. 

C (1.4 g.) + maleic anhydride (2 g.) in abs. ether, stood some hrs. in cold, seps. white ppt. 
of 3,6-endoxo-A^-tetrahydrophthalic anhydride, m.p. 125° (9), 118° (10) with decompn. into 
its components. 

[For extensive reviews of furan series see (11) (12).] 


1:8015 (1) Dolliver, Gresham, Kistiakowsky, Smith, Vaughan, J. Am. Chem. Soc. 60, 442 (1938). 
(2) von Auwers, Ann. 408, 270 (1916). (3) Hurd, Goldsby, J. Am. Chem. Soc. 54, 2668 (1932). 
(4) Wilson, Organic Syntheses, Coll. VoL I, 269-270 (1932). (6) Gilman, Louisinian, Rec, 
trav. chim. 52, 166-169 (1933). (6) Wagner, Simons, J. Chem. Education 18, 270 (1936). 

(7) Cortese, Rec. trav. chim. 48, 666 (1929). {8),Reichstein, Helv. Chim. Acta 15, 1111 (1932). 
(9) Diels, Alder, Ber. 02, 657 (1929). (10) von Bruchhausen, Bersch, Arch. Pharm. 2M, 7CiO 

(1928). 

(11) Gilman, Wright, Chem. Rev. 11, 323-367 (1932). (12) Peters, Ind. Eng. Chem. 28, 
755-759 (1936). 
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1:8020 ISOPRENE Gift CsHg Bell. 1-252 

(2-Methylbutadiene-l,3) I 

HsC=C.CH=CH 2 

B.P. 34.076° (1) M.P. -146.8" (1) 2>f - 0.6805 (1) n|? = 1.42160 (1) 

[For prepn. by “ cracking ” of dipcmtene {d,Wimonenc) (1:8165) via '' isoprene lamp ” 
see (1) ( 2 ) (3); by distn. of crude rubber see (4).] [For purification of C via formn. of 
isoprene sulfone ” with liq. SO 2 , recrystn. from aq., and subsequent regeneration of C by 
htg. at 120-135° see (5); via addn. of Br 2 to form isoprene tetrabromide/’ b.p. 155-160° 
and treatment of latter with Zn dust see ( 2 ).] 

C is very reactive and unstable; it oxidizes and polymerizes on stdg. in air. 

C adds Br 2 (T 1.91). [C in CHCI 3 at —25° with 1 mole Br^ in CHCI 3 yields 1,4-dibromo- 
2 -methylbutene -2 (isoprene dibromide), b.p. 90-96° at 12 mm., in 60-80% yield ( 6 ) (7); 
C in CHCI 3 at — 10 ° (75-80% yield ( 2 )), or in C 82 (aim. quant, yield ( 7 )) treated with 2 
moles Br 2 gives l,2,3,4-tetrabronio-2-mcthylbutane, b.p. 155-160° at 12 mm.] [Use in 
purification of C, see above.] [C docs mt give good results in KBr/KBrOs titration 
(TJ.925); B.B. No. found 410, 415, calcd. 471.] 

C in AcOH + NaSCN in AcOH treated at 5° with Br 2 in AcOH giv(^s (abt. 22 % yield 
( 8 )) a cpd. C.( 8 CN) 2 , cryst. from CeHo -f Igr., m.p. 76-77° cor. 

C treated with diazotized 2,4-dinitroaniIine coupk^s yielding 2,4-dinitrobenzeneazo- 
isoprene, or.-yel. cryst., m.j). 98° with explosion (9). 

C in CcHe treated with 1 mole maleic; anhydride in CcHe, stood at 0 ° for a few hours, gives 
100% yield of addn. prod., l,2,5,6-tetrahydro-4-methylphT-halic anhydride, cryst. from Igr., 
m.p. 63-64° (10) (11) ( 12 ) (13). [This prod, on boilg. for a few minutes with aq. yields 
corresp. acid, l,2,5,6-tetrahydro-4-methylphthalic ac., m.p. 147-148° (11).] [Note that the 
m.p. of the anhydride (63-64°) is very, close to the corresp. prod. (61-62°) from pentadi- 
ene-1',3 (1:8035), and that the m.p. of the corresp. acid (147-148°) is also very close to that 
(155°) from pentadiene-1,3 (1:8035).] 

1:8020 (1) Bekkediihl, Wood, Wojoiechowski, J. Research Natl, Bur. Standards 17, 883-894 
(1936). ( 2 ) Whitby, CTozier, Can. J. Research 6 , 210-212 (1932). (3) Harries, Gottlob, 

Ann. 283, 228-229 (1911). (4) Bassett, Williams, J. Oieni. Soc. 1932, 2324-2328. ( 6 ) Jones, 

Williams, J. Chem. Soc. 1934, 832. ( 6 ) Shepard, Johnson. J. Am. Chem. Soc. 54, 4388 (1932). 

(7) Staudinger, Muntwyler, Kupfer, Helv. Chvm. Acta 5, 7(>5-766 (1922). ( 8 ) Bruson, Calvert, 

J. Am. Chem. Soc. 50, 1736 (1928). (9) Meyer, Ber. 52, 1473 (1919). ( 10 ) Diels, Alder, 

Ann. 110 , 101-102(1929), 

( 11 ) Boeseken, van dcr Gracht, Rec. trav. chim. 56, 1207 (1937). ( 12 ) Farmer, Warren, 
J. Chem. Soc. 1931, 3234-3235. (13) Ref. 4, pages 2327 2328. 

1:8025 PENTYNE-1 CH 3 .CH 2 .CH 2 .C-C.H C 5 H 8 Beil. 1-250 

( 71 -Propy lacety lene) 

B.P. 39.7° (1) M.P. -98.0° (1) Z)f = 0.6945 (1) = 1.3847 (2) 

39.3° (3) == 0.6909 (3) = 1.38270 (3) 

C adds Br 2 (T 1.91) [yielding 1 , 1 , 2 , 2 -tetrabromopentane, b.p. 275° (4) (9)]. [For detn. 
of C via KBr/KBrOa titration see (5).] 

C treated with NH 4 OH/CUCI (T 1.96-A) gives ppt. [dif. from pentyne-2 (1:8040)]. 

C treated with alk. K 2 Hgl 4 (T 1.96-B) gives di-(n-pentyn-l-yl)mercury, m.p., 118.4- 
118.8° ( 6 ); 117.9-118,3° (2). 

C htd. with dil. H2SO4 (1:5) in s.t. at 110 ° (7) cf. ( 8 ) yields pentanone -2 (1:5415). 

1:8025 (l) Morehouse, Maass, Can. J. Research 11, 637(1934). (2) Hail, Bachmann,/rid. 
Chem, 28, 69 (1936). (3) Krieger, Wenzke, J. Am. Chem. Soc. 60, 2118 (1938). (4) Bruy- 

lants, Ber. 8 , 412 (1875). (5) Lucas, Pressman, Ind. Eng. Chem., Anal. Ed. 10, 142 (1938). 

( 6 ) Vaughn, J. Am. Chem. Soc. 55, 3454 (1933). (7) Faworsky, J. prakt. Chem. (2) 87, 388 

(1888). ( 8 ) Thomas, Campbell, Hennion, J. Am. Chem. Soc. 60, 718 (1938). (9) Durio, 

Gazz. chim. ital. 66 , 490 (1936). 
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HC-CH 

1:8030 CYCLOPENTADIENE-1,3 C^He Befl. V-il3 

B.P. 40.83?72 (1) M.P. -86° <2) £>1*® = 0.7983 (3) n|?® = 1.4398 (3) 

C is insol. aq. but misc. with ale., ether, or CeHe — C on stdg. or on htg. or sometimes 
spontaneously, polymerizes to a dimer, dicyclopentadiene [Beil. V-495], m.p. 32*", b.p. 170® 
with partial depolymerization to C. [Owing to this behavior samples of C are usually 
produced by distn. of dicyclopentadiene; cf. (1)1 [Higher polymers, e.g., the trimer, m.p. 
60°, the tetramer, m.p. 190°, the pentamer, m.p. 270°, and a f)olyrrier (CsHo)^, m.p. 373° are 
also known ( 2 ) (19).] [For extensive review of thermal polymerization of C see (4).] 

C (and also its dimer) absorbs O 2 on stdg. in air yielding peroxides ( 5 ) — C reduces 
NH 40 H/AgN 03 — C reacts explosively with cone. H 2 SO 4 or fumg. HNO 3 . 

C adds Br 2 (T 1.91). [C in pet. ether ( 6 ) or in CHCI 3 (7) with 1 mole Br 2 in corresp. 
solvent at —10 to —15° yields a mixt. of two stereoisomcric dibromides [Beil. V-62]; the 
solid one (traris) separates from pet. ether ( 6 ) ( 20 ) as colorless cryst., m.p. 45-46°, the liquid 
(cis) isomer remaining in soln.; both forms are soluble in CHCI 3 and do not ppt.; on treat¬ 
ment of either of these with a 2 nd mole Br 2 both yield a liquid 1,2,3,4-tetrabromocyclopen- 
tane [Beil. V-19].] [For detn. of C via titration in CCI 4 with standard Br 2 soln. see ( 8 ).] 

C (1 drop) dislvd. in CHCI 3 (1 ml.) -f AcOH (1 ml.) and treated with cone. H 2 SO 4 ( 2-3 
drops) gives distinct purple coloration (9) [this test not specific since 2,3-dimcthylbutadi¬ 
ene-1,3 (1:8030) gives a red-violet ring; butadiene-1,3 and 2-methylbutadiene-l,3 (1:8020) 
give red-brown rings (H))] — C passed through aq. soln. of Hg(N 03)2 slightly acidified with 
HNO 3 gives white cloudiness (not shown by butadiene-1,3) ( 10 ) — C -}- quinone ( 0 . 35 % 
soln. in ale.) gives deep blue color (not interfered with by either butene or ethylene) ( 10 ). 

C -h 1 mole benzoquinone in ale. ( 11 ), hexane ( 12 ), CeHe ( 12 ), CCI 4 ( 12 ), or CS 2 ( 12 ) gives 
aim. quant, yields of an addition product, cyclopentadienebenzoquinonc, m.p. 75-76° (13), 
76-77° (14), 77-78° ( 11 ). [This product serves for quant, sepn. of C from other inert 
hydrocarbons (15).] [The dimer of C, dicyclopentadiene, gives with benzoquinone a quant, 
yield of a corresp. addn. prod., dicyclopentadienequinone, white ndls., m.p. 157-158° (16).] 

C (1 mole) grad, added to a susp. of maleic anhydride (1 mole) in 5 pts. CeHe with cooling, 
evolves ht. and soon ppts. aim. quant, yield of addn. prod., cis- 3 , 6 -endomethylene-A^- 
tetrahydrophthalic anhydride, cryst. from boilg. Igr., m.p. 164-165° (17), 163-1(>4° (18). 
[This anhydride dissolves on boiling with aq., and on cooling yields cw-3,6-endomethylene- 
A^-tetrahydrophthalic acid, cryst. from aq., m.p. 177-179° (17), 173-174° (18).] 

1:8030 ( 1 ) Kistiakowsky, Ruhoff, Smith, Vaughan. J. Am. Chem. Soc. 58, 148 (1936). (2) Stau- 
dinger, Ber. 59, 3026 (1926). (3) Zelinsky, Lewina, Ber. 66 , 477 (1933). (4) Alder, Stein, 

Angew, Chem, 47, 837-842 (1934). (5) Stobb§, Dunnhaiipt, Ber. 63, 1436-1439 (1919). 
(6) Kracmer, Spilker, Ber. 29, 555-556 (1896). (7) Thiele, Ann. 814, 300-303 0901). 
is) Hammiah, Langrish, J. Chem.. Soc. 1937, 797-799. (9) Afanasi<?v, Ind. Eng. Chem., Anal. 

Ed. 8, 15 (1936). (10) Terent’ev, Ivanova, CcjU. 1938, I, 2414; Chem. Abs. 32, 84 (1938). 

(11) Albrecht, Ann. 348, 34 (1906). (12) Wasserman, J. Chem. Soc. 1936, 835-839; 1511- 

1514. (13) Ref. 12, page 1514, (14) Ref. 12, page 837. (15) Potolowski. Vimberg. Cent. 

1936, II, 2833; Chem, Abs. 31, 2797 (1937). (16) Ref. 11, page 47. (17) Diels, Alder, Ann. 

460, 111-112 (1928). (18) Dedussenko, Chem. Abs. 31, 1992 (1937); Cent. 1937, I, 2717. 

(19) Staudinger, Rheiner, Helv. Chim. Acta 7, 23-31 (1924). (20) Farmer, Scott, J. Chem. Soc, 

1939, 177. 

1:8035 PENTADIENE.1,8 CH3.CH==CH.CH=CH2 CeHg BeH. 1-351 
(Piperylene) 

B.P. 41.91-41.93° {1) MJ>.-88.9°a> - 0.6803 <2) 1^- 1.4309(2) 

2^® = 0.6794 (3) nf,® - 1.4806 (3) 
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C is mixt. of geom. isomers, sol, in CH 3 .NO 2 (T 1.922) even at - 20 ®; in aniline (T 1.922) 
even at — 20 °. 

C adds Br 2 (T 1.91) [with 2 moles Br 2 without solvent ( 4 ) or in CCI 4 (1) gives 1,2,3,4- 
tetrabrornopentaue, cryst. from hot ale., m.p. 114-114.5® ( 1 ), 116® ( 4 )]. [This product 
apparently results only from some of the isomers but not from all ( 5 ).] [B.B. No. (T 1.925) 

found 470, calcd. 471.] 

C reduces KMri 04 (T 1.34) yielding formic acid (1:1005) and acetic acid ( 1 : 1010 ) ( 6 ), but 
does not react with NH 4 OH/CUCI (T 1.96-A). 

C shaken with cold soln. of diazotized p-nitroaniline yields p-nitrobenzeneazopiperylene 
[Beil. XVli-(225)], yel. ndls. from acetone, m.p. 137® ( 7 ) [corresp. product from isoprene 
(l:_8020) has m.p. 145® ( 8 )]. 

C in CgHo at 0 ° treated with 1 mole maleic anhydride and stood 5 days gives (95% yield 
(9)) 3-methyl-l,2,3,6-tetrahydrophthalic anhydride, ndls. from pet., m.p. 61® ( 9 ), 62® (10), 
Gl”62° ( 11 ). [This anhydride when boiled with aq. yields .3-methyl- 1 , 2 , 3 , 6 -tetrahydroph- 
thalic acid, m.p. 155® (9), or when dehydrogenated by htg. with 1 mole sulfur for 2 hrs. at 
250-260® gives (54% yield) 3-methylphthalic anhydride, m.p. 115-116® (11).] [Note that 
the m.p. of the maleic anhydride addn. prod, is very close to that of the corresponding 
product (rn.p. 63-64®) from isoprene (1:8020).] 

1:8035 (1) Dolliv'^er, Gresham, Kistiakowsky, Vaughan, /. Am, Chem. Soc. 59, 833 (1937). 
(2) Farmer, Warren, J. Cheni. Soc. 1931, 3228. (3) Reif, Ber. 41, 2744 (1908). (4) Dem- 

janow, Dojarenko, Ber. 55, 2726 (1922). (5) PrCwost, Aim. chim. (10) 10, 172-175 (1928). 

(6) Thiele, Ann, 319, 226-227 (1901). (7) Meyer, Ber. 52, 1473 (1919). (8) Meyer, Irschick, 
Schloss<?r, Ber. 47, 1754 (1914). (9) Ref. 2, page 3234. (10) Diels, Alder, Ann, 470, 102 
(1929). 

(11) Newman, J. Am. Ciiem. Soc. 59, 1004-1005 (1937). 


1:8037 CYCLOPENTENE HC===CH CsHg Beil. V-61 

Hji CH, 

x::h2^ 

B.P. 44.17° (1) M.P. -134.6° (1) Df = 0.7736 (2) = 1.42246 (2) 

[For prepn. from cyclopentanol (1:6412) by distn. with P 2 O 5 see (2); with anhydrous 
oxalic acid (83-84% yield) see (1) (3).] 

C adds Br 2 (T 1.91) [yielding 1,2-dibromocyclopcntaiie [Beil. V-19], b.p. 71.5® at 12 mm., 
D 4 ® = 1.8713, ni? = 1.5510 (3)]. 1 C in hexane soln. may readily be detd. by titration with 
standard Br 2 /CCl 4 soln., the absorption being more rapid and end pt. sharper than with 
cyclohexene (1:8070) (4),] 

C in CHCI3 treated with perbenzoic acid gives (77% yield) cyclopentene oxide (1,2-epoxy- 
cyclopentane) [Beil. XVII-211, b.p. 102-103®, insol. aq. and yielding on hydrolysis with 
0.01 N H2SO4 75% ira?is-cyclopentanediol-l ,2 (5). 

C in dry ether at 0 ® treated with N 2 O 3 gas ppts. (20-30% yield) cyclopentenepseudonitro- 
site, filtered off and washed with dry ether, m.p. 69-70® ( 6 ). [This prod, is very unstable 
and decomposes within a few hrs. ( 6 ).] 

1:8037 (1) DoUiver, Gresham, Kistiakowsky, Vaughan, J. Am. Chem. Soc. 59, 832 (1937). 

(2) Vogel, J. Chem. Soc. 1938, 1330. (3) Zelinsky, Lewina, Ber. 66 , 477 (1933). (4) Menzies, 

Robinson, J. Chem. Soc. 135, 2166 (1924). (5) Verkade, Coops, Mean, Verkado-Sandbergen, 

Ann. 467, 222 (1928). (6) Treibs, Ann. 534, 290 (1936). 
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1:8040 PENTYNE.2 CH 3 .CH 2 .C-C.CH 3 CfiHg Beil. 1-250 

(Ethyl-methyl-acetylene) 

B.P. 55.r (1) - 0.7115 (1) n?? = 1.4040 <1) 

C adds Br 2 (T 1.91) but does not react with NH 4 OH/CUCI (T 1.96-A) or alk. K 2 Hgl 4 
(T 1.96-B). 

C on oxidn. with 2 % aq. KMn 04 ( 2 ) or CKla ( 2 ) yields acetic acid ( 1 : 1010 ) and propionic 
acid (1:1025). 

C treated at 0 ® with 4 vols. 80% H 2 SO 4 gives inixt. of pentanone -2 (1:6415) and penta- 
none-3 (1:5420) (4). 

1:8040 (l) Sherrill, Launspach, J. Am. Chem. Soc. 60, 2563 (1938). (2) Krestinsky, Kelbow- 

skaja, Ber. 68 , 517-518 (1935). (3) Faworsky, J. prakt. Chem. (2) 87, 388 (1888). (4) Mowat, 

Smith, J. Chem. Soc. 1^8, 21. 


1:8045 HEXADIENE-1,6 CH 2 =CH.CH 2 .CH 2 .CH=CH 2 CeHio BeU. 1-253 
(Biallyl; diallyl) 

BJ». 69.57° (1) cf. ( 2 ) M.P. -140.8° ( 2 ) 2)f = 0.691!2 ( 1 ) = 1.4044 ( 1 ) 

Uf = 0.6863 (1) njf,® = 1.4019 {1> 

[For prepn. (GH% yield) from allyl bromide -f Mg and survey of previous prepns. see (1).] 
C does not hav(‘ sharp odor, but doe.s have penetrating nauseating odor readily inducing 
anesthesia. Orel, samples develop sharp odor and deposit yel. oil on stdg.; pure C in sealed 
tubes keeps indefinitely ( 1 ). 

C adds Br 2 (T 1.91). [C 4 - 2 Br 2 gives mixt. of stereoisomeric 1,2,5,6-tetrabromohexanes 
(diallyl tetrabromides) [Beil. I--145]; higher melting, m.p. 64-65°, 63° (5); lower melting, 
m.p. 53-54°; the mixt, luis m.p, 52° (3), 53-55° (4) (dif. from pentadiene-1,3 (1:8035)).] 
[For detn, of C via KBr.KBrOs titration (T 1.925) see ( 6 ).] 

C on shaking with 5 vols. cone. HCl for 120 hrs. yields mixt. of 5-chlorohexene-l and 2,5- 
dichlorohexane (7) — C in 4 vols. AcOH treated with cone. HBr (1 mole) gives mixt, of 
monohydrobromide (47%) and dihydrobroraide (53%) ( 8 ). 

C on oxidn. with K 2 Cr 207 + H 2 SO 4 (9) gives CO 2 and acetic acid ( 1 : 1010 ); with dil. 
HNO 3 (/) = 1.18) yields ( 10 ) succinic acid (1:0530); with large excess KMn 04 yields ( 11 ) 
CO 2 , succinic acid, oxalic acid, and acetic acid — C on ozonolysis ( 8 ) yields acetaldehyde 
(1:^0100) and formaldehyde (1:0145). 

C does not react with diazotized T^-nitroaniline or diazotized 2,4-dinitroaniline ( 12 ) 
[dif. from hcxadiene-2,4 (1:8060) which couples w’ith both] — C does not react with maleic 
anhydride [dif. from hexadiene-2,4 (1:8060)]. 

C with 65% H 2 SO 4 at room temp, is converted to oxide and polymers but C with equal vol 
100% H 2 SO 4 at —15 to +4° gives (small yield) of neutral crystn. cyclic monosulfuric acitl 
ester of hexanediol-2,5, cryst. from acetone, m.p. 90° (13) (recommended for identif. of C 

(D). 

1:8045 (1) Cortese, J. Am. Chem. Soc. 51, 2266-2268 (1929). (2) Kistiakowsky, Ruhoff, Smith, 
Vaughan, J. Am. Chem. Soc. 58,147 (1936). (3) Staudinger, Kreis, Schilt, Helv. Chim. Acta 5, 
765 (1922). ( 4 ) Hurd, Yarnall, J, Am. Chem. Soc. 59, 1689 (1937), (5) Ciamician, Ander- 
lini, Ber. 22, 2497-2498 (1889). (6) Cortese. Rec. trav. chim. 48,564-567 (1929). (7) Cortese, 
J, Am. Chem. Soc. 1619-1521 (1930). (8) Baker, Burton, J. Chem. Soc. 1933, 816, 817. 

( 9 ) Sorokin, J. prakt. Chem. (2) 28, 6-9 (1881). (10) Merling, Ann. 324, 344-346 (1891). 

( 11 ) Ref. 9, pages 10-13. (12) Terent'ev, Demidova, Chem. Aba. 32, 2094 (1938); Cent, 
1989,1, 640. (13) Cortese, Ber. 62, 504-508 (1929). 
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1:8050 2,8-DIMETHyLBUTADIENE-l,3 CH 3 CH 3 CeHio Beil. 1-256 

(“ Methylisoprene ”; I I 

diisopropenyl) H 2 C=C C—CH 2 

B.P. 68.70?65 (1> M.P. -76.0*^ (1) = 0.7263 (2) nf? = 1.4390 (1) 

[For prepn. from pinacol (1:580.5) by distn. with trace of const, boilg. HBr (D = 1.48) 
(70% yield) see (3) (4) (5); by vapor phase dehydration over activated AI 2 O 3 (71.5% yield) 
see_^(l); by simple distn. with 10 % of its wt. of alum ( 6 ) ( 8 ).) 

C polymerizes on stdg. in light to a white fluffy solid; C on treatment with acids gives 
various dimerides and polymerides [for study see (7)]. 

C adds Br 2 (T 1.91). [C in pet. ether, AcOH or CHCI 3 at - 10 ° treated with 1 mole Br 2 
yields 80% of frans-l,4-dibromo-2,3-dimcthylbutene-2, i)ale yel. ndls. from Igr., m.p. 47° 
(9) (10), accompanied in the mother licjuor by a small amt. of theri-s' isomer, m.p. +4.0-4.1° 
(9); C in AcOH treated with 2 moles Br^ gives l,2,3,4-tetrabromo-2,3-*dimethylbutane 
[Beil. 1-153], colorless pr. from C^He, AcOH, ether, or CCI 4 , m.p. 138° (11),] [C does not 
give good results in KBr.KBrOs titration according to (12).] 

C treated with HBr gas at 0 ° gives 95% jdeld of l-bromo-2,3-dimethylbutene-2, b.p. 
49^52° at 15 mm. (5) (13) (14). 

C + diazotized p-nitroaniline couples to give p-nitrobenzeneazo-2,3-dimethylbutadiene- 
1,3 [Beil. XVIi-(225)], yel. ndls. from AcOEt, m.p. 177° (15). [Use of this reaction in detn. 
of C (16).] 

C treated with 1 mole maleic anhydride in dry C'eHg, stood 24 hrs. at room temp, gives 
quant, yield of l,2,5,()-tetrahydro-3,+dimethylphthalic anhydride, long colorless ndls. from 
pet., m.p. 78-79° (17), 78° (18). [On htg. for a few minutes with 10 pts. aq. this anhydride 
yields cis-l,2,5,6-tetrahydro-3,4-<iimethylphthalic acid, colorless pr. from ale., m.p. 186- 
192° with partial reconversion to anhydride (18).] 

1:8050 (1) Dolliver, Gresham, Kistiakowsky, Vaughan, J. Am. Chem. Soc. 59, 833 (1937). 

(2) Whitby, Gallay, Can. J. Research. 6 , 284 (1932). (3) Kyriakidcs, J. Am. Chem. Soc. 36, 

987-993 (1914). (4) Whitby, Crozier, Can. J. Research 6 , 213-214 (1932). (5) Kilby, 

Kipping, J. Chem. Soc. 1939, 437. (O) Backer, Bottema, Rec. trav. chim. 51, 295 (1932). 

(7) Farmer, Pitk(‘thly, J. Chem. Soc. 1938, 11-19, 287-291. (8) Maeallum, W'hitby, Trans. 

Roy. Soc. Can. 22, HI, 33-38 (1928); Chem. Ahs. 22, 2079 (1928). (9) Kogerman, Chem. Abe. 

29, 3297 (1935); Cent, 1935, 1, 2965, (10) Farmer. Lawreiiee, Scott, J. Chem. Soc. 1930, 

619-520. 

(11) Pope, Kipping, J. Chem. Soc. 1930, 2592. (12) Lucas, Pressman, Ind. Eng. Chem., 

Anal. Ed. 10, 140-142 (1938). (13) Farmer, Marshall, J. Chem. Soc. 1931, 132-133. 

(14) Claisen, J. prakt. Chem. (2) 105, 86-87 (1923). (15) Meyer, Ber. 52, 1473-1474 (1919). 

(16) Terent'ev, Vinogradova, Galpern, Cent. 1937, II, 1628-1629. (17) Diels, Alder, Ann. 

470, 102 (1929). (18) Farmer, Warren, J. Chem. Soc. 1929, 902. 

1:8055 HEXYNE-1 CHs.CHs.CHs.CHs.C^C.H CeHio BeU. I.»53 

(n-Butyacetylene) 

B.P. 71.35-71.40^* (1) F.P. -124° ( 1 ) 

= 0.7193 (1) n}i®e (yellow) = 1.40195 (1) 
= 0.7170 {2) ng’ = 1.3988 (2> 

[For prepn. from H.C^C.Na + n-butyl bromide (64% yield (3)) see (3) (4).] [For 
purification via AgNOa treatment (see below) see (3) (5).] [For detn. via Ag salt (see below) 
see (3) ( 6 ); via KBr/KBrOa titration see (7).] 

C ad^ Br 2 (T 1.91), [For study of additions of CI 2 see (8).] — C adds HBr (as gas) [for 
study see (9)]. 

C readily forms peroxidic cpds. on stdg. (5) — C on ozonolysis yields equiv. amts, formic 
acid (1:1005) and n-valeric acid (1:1060) (3). 
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C in 70% MeOH, or 70% acetone, or 60% acetic acid treated with very small amt. 
HgS 04 -f- cone. H 2 SO 4 gives (63-79% yield) hexanone-2 (1:5435) (10). 

C in 95% ale. treated with cone. aq. soln. of AgNOs (4 N) gives white ppt. of C4H9.Cs 
C.Ag.AgNOs. This ppt. can be recrystd. from 95% ale.; on refluxing with aq. NaCN the 
orig. C is regenerated. [Use in purification of C (5) (3); use in detn. (3).] 

C treated with NH 4 OH/CUCI (T 1.96-A) gives ppt.; C treated with alk. K 2 Hgl 4 
(T 1.96-B) gives (C 4 H 9 .CsC) 2 Hg, cryst. from MeOH, m.p. 96.2-96.4^ (11), 96.0-96.4" ( 2 ). 

1:8055 (!) van Risseghom, Bull. soc. chim. Belg. 35, 356-357 (1926). (2) Hall, Bachmann, 

Ind. Eng. Clwm. 38, 59 (1936). (3) Hurd, Christ, J. Org. Chem. 1, 143-145 (1937). 

(4) Vaughn, Hennion, Vogt, Nieuwland, J. Org. Chem. 2, 5 -6, 9 (1938). (5) Young, Vogt, 

Nieuwland, J. Am. Chem. Soc. 58, 56 (1936). (6) Hill, Tyson, J. Am. Chem. Soc. 50, 177 

(1928). (7) Lucas, Pressman, hid. Eng. Chem., Anal. Ed. 10, 142 (1938). (8) Hennion, 

Welsh, J. Am. Chem. Soc. 63, 1367-1.368 (1940). (9) Young, Vogt, Nieuwland, J. Am. Chem. 

Soc. 58, 1806- 1808 (1936). (10) Thomas, Campbell, Hennion, J. Am. Chem. Soc. 60, 718-720 

(1938). 

(11) Vaughn, J. Am. Chem, Soc. 55, 3454 (1933). 


1:8057 CYCLOHEXADIENE-1.3 H CeHg BeU. V-llS 

( 1 , 2 -Dihydrobcnzenc) 

H.C CH, 

H.(!: in, 

H 

B.P. 8 O. 3 I 757 (1) M.P. -104.8° (1) Lit = 0.8413 ( 2 ) n?? = 1.4740 (1); cf. {2) 

[For prepn. from cyclohexene (1:8070) see (1) (3).] [C forms with MeOH a const, boilg. 
mixt., b.p. 56.65" at 762 mm. (1),] 

C adds Br 2 (T 1.91). [C in n-hexane or CHClg treated wdth 1 mole Br 2 , solvent evapd., 
and pet. ether added, yields (if worked up immediately) l,2-dibromocyclohexene-3, prisms, 
m.p. 68 °; but if allowed to stand this product isomerizes (rapidly in soln.) to the isomeric 
l,4-dibromocyclohexene-2, colorless pr. from pet., m.p. 108° (4). This 108° m.p, product 
does not add more Br 2 (5) (contradicting ( 6 )) but its progenitors (above) with further Br 2 
yield 1,2,3,4-tetrabromocyclohexane [Beil. Vi-(IO)], known in two forms, one m.p. 87-89°, 
the other m.p. 155-156° (7).] 

C couples with diazotized p-nitroaniline yielding red br.-ndls. ( 8 ). [Use in detn. of C in 
heptane, cyclohexane, etc. ( 8 ).] 

C (5 pts.) + quinone (1 pt.) in ale. (2 pts.) htd. in s.t. for 5 hrs. at 100 ° yields bis-cyclo- 
hexadienequinone, colorless cryst. from ale., m.p. 196-197° (9) — C (1 g.) dislvd. in pure 
dry Celie (3 ml.) and treated with maleic anhydride (1.2 g.) evolves ht. and on stdg. seps. 
cryst. (obtd. in quant, yield on evapn. of solvent) of 3,6-endoethylene-l,2,3,6-tetrahydroph- 
thalic anhydride, recrystd. from Igr., m.p, 147° ( 10 ). 

[For study of addn. prod, of C + liq- SO 2 see (11).] 

1:8057 (1) Kistiakowsky, Ruhoff, Smith, Vaughan, J. Am, Chem. Soc. 58, 147-148 (1936). 

(2) Carr, Stiicklen, J. Chem. Phys. 6, 55 (1938). (3) Hofmann, Damm, Chem. Abs. 33, 1249 

(1928). (4) Farmer, Scott, J. Chem. Soc. 19!^, 175-176. (6) Bedos, Ruyer, Compt. rend. 

304, 1360-1352 (1937). (6) Harries, Ber. 45, 2586 (1912). (7) Harries, Ber. 45, 814 (1912). 

(8) Terent'ev, Galpem, Vinogradova, Cent. 1037, II, 1628-1629. (9) Diels, Alder, Ber. 63, 

2359-2360 (1929). (10) Diels, Alder, Ann. 460,115-116 (1928). 

(11) Seyer, King, J. Am. Chem. Soc. 55,3143-3146 (1933). 
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1:8060 HEXADIENE-2,4 CH3.CH=CH.CH-=CH.CH3 CeHio BeU. 1-854 
(Bipropenyl; dipropcnyl} 

B.P. 79.4-81.6?65 (1) = 0.7152 <1); cf. ( 2 ) nf? = 1.4493 (1); cf. (2) 

80 - 82 ** ( 2 ) 

[For prepn. (65-67% yield) by distn. of 116X600-2-01-1 (from orotonaldehyde + C 2 H 6 .- 
MgBr) with a littlo 48% HBr soe (3) ( 2 )| — C is mixt. of geoin. stcreoLsorners. 

C adds Br 2 (T 1.91). [C in dilute hexane or CHCI 3 soln. treated with 1 mole Br 2 yields 
exclusively (4) 2,5-dibromohexerie-3, b.p. 85° at 11 mm., Dl^ = 1.622, n}? = 1.534; C in 
CHCI 3 treated with 2 moles Br-i at — 10 ° yields 2,3,4,5-tetrabromohexane (dipropenyl 
tetrabromide) [Beil. 1-146], cryst. from ale., ether, or CHOb, m.p. 180° u.c. ( 5 ), 185° ( 6 ).] 
[Other te.trabrornides, e.g., m.p. 162°, m.p. 108° and a liquid isomer, supposed to arise from 
the other geoin. isomers of C have been reported ( 6 ).] [For detn. of C via KBr/KBrOa 
titration see (9).] 

C shaken with 5 pts. eonc. HCl for 20 hrs. gives a mixt. of rnonochlorohcxenes, dichloro- 
hexanes and polymers (7) — C adds HBr but gives an insciiarable mixt. ( 8 ). 

C with SO 2 in ether in s.t. at 100° yields an addition prod., l,I-dioxo-2,5-diraethylthia- 
c 3 T-lopentene- 3 , cryst. from ether, m.p. 43-43.5° (10). 

C couples with diazotized p-nitroaniline (using exce.ss NaNf )2 and destro 3 dng excess 
HN ()2 by addn. of urea) giving (37^o yield) p-nitrobenzeneazohexadiene-2,4, m.p. 172- 
173° (11) [using 70% AcOH as solvent gives pract. quant, yield (12)] — C collides with 
diazotized 2,4-dinitroaniline yielding 2,4-<linitrobenzeneazohexadiene-2,4, purified by pptn. 
from acetone soln. with aq., m.p. 127-“129° dec. (12). [Neither of these couplings is shown 
by hexadicne-1,5 (1:8045).] 

C irvpure dry CoHe treated with 1 mole maleic anhydride, stood 24 hrs. and solvent evapd., 
gives quant, yield of 2,5-dimethyl-l,2,5,6-tetrahydrophthalic anhydride, long cryst. ndls. 
from Igr., m.p. 95-96° (13), 92° (4). [This anhydride is so stable toward aq. that any excess 
maleic anhydride may be extracted with hot aep before recrystg. prod. (13).] [For detn. of 
C by reactn. in toluene with excess maleic anhydride, followed by titration of excess latter 
see (14).] 

1:8060 (1) Farmer, Warren, J. Chem. Soc. 1931, 3228. (2) Whitby, Oa]la.v, Can. J. Research, 6, 
285 (1932). (3) Adams, Geissman, J. Am, Chem. Soc. 61, 2086 (1939). (4) Farmer, Law¬ 
rence, Scott,./. Chem. Soc. 1930, 515. (5) Reif, Her. 41, 2744 (1908). (6) Provost, Ann. chim. 

(10) 10, 359-304 (1928). (7) Corteae,,/. Am. Chem. Soc. 62, 1520-1521 (19.30). (8) Farmer, 

Marshall, J. Chem. Soc. 1929, 134-135. (9) Cortese, Rec. Irav. chim. 48, 564-567 (1929), 

(10) Backer, Strating, Kool, Rec. irav. chim. 68, 778-784 (1939). 

(11) Arbuzov, Rafikov. C/icm. A5s. 32,515 (1938); CW.1938,1,3033-3034. (12) Terent’ev, 

Demidova, Cent. 1939, I, 640; Chem. Ahs. 32, 2094 (1938). (13) Diels, Alder, Ann. 470, 102 

(1929). (14) D’yachkov, Ermolova, Chem. Abs. 31, 0138; Cerii. 1937, II, 2565. 


1:8065 HEXYNE-3 CH 3 .CH 2 .C-C.CH 2 .CH 3 CeHio BeU. S.N. 1!2 

(Die thy lace tylene) 

B.P, 81.5?44 (1) M.P. -51° ( 2 ) = 0.7363 {!> nf>® = 1.4113 {!) 

e adds Br 2 (T 1.91), but does not react with NH 4 OH/CUCI (T 1.96-A) nor alk. K^Hgl, 
(T 1.90-B). 

1:8066 (1) Bried, Hennion, J. Am. Chem. Soc. 69, 1310 (1937). (2) Lespieau, Wiemann, BuU. 
soc. chim. (4) 46, 634 (1929). 
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1:8070 CYCLOHEXENE 

(Tetrahydrobenzene) 


CH2 

\ 

HaC CH 

Hsi (IIh 




CaHio Beil. V-63 


B.P. 83.63?67 (1) M.P. -103.4° {!) Dj® = 0.8088 (2) nf? = 1.44646 (2) 

[For prepn. from cyclohexanol (1:6415) by dehydration with cone. H 2 SO 4 (79-87% yield) 
see (3) ( 1 ); with 85% H 3 PO 4 (96% yield) see <4); by passing over silica gel at 280-300° 
(73%; yield) see (5); or by passing over saturated AI 2 O 3 at 380-450° (89%; yield) see ( 6 ).] 

C adds Br 2 (T 1.91). [C in CCI4 in sunlight at 0° treated with 1 mole Br 2 gives (73-86%, 
yield (7)) 1,2-dibromocyclohexane [Beil. V-24], b.p. IOI-IO 3 J 3 , = 1.7759, 7 i\^ = 1.5445 
( 8 ).] [This product is apparently exclusively the cis isomer ( 8 ) (9), and by conversion with 
AgOAc to the corresp. diacetate and thence by ale. KOH to the glycol yields cis-cyclo- 
hexanediol-1,2, m.p. 98° ( 8 ).] [For detn. of C via KBr/KBrOs titration see ( 10 ).] [Note 
that C, treated with Br 2 in aq. KBr yields not only 1,2-dibromocyclohexane (above) but 
substantial amts, of 2-bromocyclohexanol (by addn. of HOBr) (11).] 

C dislvd. in inert solvent (best heptane or xylene ( 12 )) adds HBr giving cyclohexyl 
bromide [Beil. V-24], b.p. 165° or HCl giving cyclohexyl chloride [Beil. V- 21 ], b.p. 142°. 
[For study of influence of solvent on rate of reaction see (12).] 

C in AcOH treated at 0 ° with ethyl nitrite -f cone. HCl gives (23% yield (13)) of cyclo¬ 
hexene nitrosochloride,” white cryst. from ether, m.p. 152-153° dec. (14) (15), 149° (17), 
entirely stable at ord. temp. — C added to susp. of NaSCN -f CU 8 O 4 in AcOH, stood over¬ 
night at 0 °, yields ( 8 CN )2 addn. prod., cyclohexene l, 2 -(lithiocyanate, white cryst., m.p. 
58.0-58.5° (18) — C adds liq. 8 O 2 (but only in presence of oxidizing catalysts) yielding a 
polymeric sulfone (16) (19). 

[For study of polymerization of C by cone. H28O4 see (20), by P 2 O 6 to cyclohexylcyclo- 
hexene-1 see (21).] 


1:8070 (1) Kistiakowsky, RuhofT, Smith, Vaughan, J, Am, Chem. Soc. 68, 140-141 (1936). 
(2) Vogel, J, Chem. Soc. 1038, 1332. (3) Coleman, Johnstone, Organic Syntheses, Coll. Vol. I, 

177-178 (1932). (4) Dehii, Jackson. J. Am. Chem. Soc. 65, 4285-4286 (1933). (5) Bartlett, 

Berry, J. Am. Chem. Soc. 66, 2684 (1934). (6) Hershlx^rg, Ruhoff, Organic Syntheses 17, 27, 

Note 1 (1937). (7) Greengard, Organic Syntheses 12, 20-27 (1932). (8) Rothstein, Ann. 

chim. (10) 14; 542-644 (1930). (9) Kohlrausch, Pongratz, Seka, Monatsh. 70, 225 (1937). 
(10) Lucas, Pressman, Ind. Eng. Chem., Anal. Ed. 10, 140-142 (1938). 

(11) Swarts, Bull. soc. chim. Bclg. 46,13-19 (1937); C/tem. Ahs, 31,6771 (1937). (12) O’Con¬ 
nor, Baldinger, Vogt, Hennion, J. Am. Chem. Soc. 61, 1454-1456 (1939). (13) WaUach, Ann. 

363, 49-50 (1905). (14) Baeyer, Ann. 278, 108-109 (1893). (15) Kenner, Wain. Ber. 72, 
458 (1939). (16) Frederick, Cogan, Marvel, J. Am. Chem. Soc. 66, 1815-1819 (1934). 

(17) Ref. 16, page 1818. (18) Dermer, Dysinger, J. Am. Chem. Soc. 61, 750 (1939). 

(19) Seyer, King, J, Am. Chem. Soc. 66, 3140 3149 (1933). (20) Namctkin, Abakumovskaia, 
Ber. 66, 358-360 (1933). 

(21) Truffault, Bull. soc. chim. (5) 3, 442-459 (1936). 


1:8075 HEXYNE-.2 CHa.C^C.CHz.CHi.CHa CeHio BeU. 1-253 

(Methyl-n-propylacetylene) 

B.P. 83.7-84.0° (1) M.P. -98° (1) Z)]® = 0.7358 (1) n^(yeiiow) - 1.4166 (1) 
C adds Br, (T 1.91), but does not react with NH 4 OH/CUCI (T 1.96-A) or cdk. K^Hgl, 
(T_1.96-B). 

0 on oxidn. with CrO, or KjCrrf)? + HsS 04 (2) yields COs, acetic acid (1:1010) and 
7 i-butyric acid (1:1035). 
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C shaken with 6 parts H 2 SO 4 ( 5 H 2 S 04:1 aq.) yields mixt. of abt. 66 % hexanone -2 
(1:6435) and abt. 44% of hexanone'-3 (Beil. 1-690] ( 3 ). 

1:8076 {!) van Risseghem, Bull 80 c, chim. Bdg. 35, 354 (1926). (2) Hecht, Ber. 11, 1062-1053 
(1878J. (3) Michael, Ber. 39, 2147-2148 (1906). 

HC-CH 

1:8080 2,6-DIMETHYLFURAN CH 3 -I: i!:—CH, CsHgO Beil.XVn-41 

B.P. 94“ tif" = 0.888 ( 1 ) n?>* ® = 1.4363 (1) 

C is insol. aq. or a((. alk.; resinifies with cone. mini, acids. 

C boiled with eqiuil vol. of 50% acetic acid contg. small amt. of 10 %, HlS 04 gives ( 86 ~ 
90% yield (2)) of acetonylacetone (hexanedione-2,4) (1:5495). 

C in contact with pine splinter moistened with IICl slowly gives red color (dif. from furan 
(1:8015) which gives green) (3). 

C -f" cone. HBr at —15° treated with Br 2 yields a pentabrorno-deriv. CcHsOBrs, ndls. 
from CHCI 3 , m.p. 180° (4). 

C -f* maleic anhydride (1 mole) in abs. ether gives deep yellow color (5) (not shown by 
furan (1:8015) (5)) and on stdg. in refrigerator at 6 - 8 ° begins to sep. addn. product in 6 hrs. 
(5); product is 3,6-endoxo-J3,6-dimethyl-AMetrahydrophthalic anhydride, cryst. from ether, 
m.p. 78° ( 6 ). [If ether soln. is evai)d. prod, can be obtd. in quant, yield ( 6 ).] 

1:8080 (1) von Auwers, Ann. 408, 271 (1915). (2) Johnson, Stevenson, Benson, Organic Synthe^ 

«c« 16, 26 (1936). (3) Reichstcin, Helv. Chim. Acta 16, 1111 (1932). (4) Trefil’ev, Goroshko, 

Chem. Abs. 24, 4782 (1930). (6) Butz, J. Am. Cftem. Soc. 67, 1315 (1935). (6) Diels, Alder, 

Bm 62, 560-561 (1929). 

1:8085 HEPTYNE-1 CH3.CH2.CH2.CH2.CH2.CSC.H C7H12 Beil. 1-256 
(n-A my lacetylene) 

B.P. 98.0“ (1) M.P. -81 to -80“ (2) = 0.7338 (2) ng* = 1.4086 (2) 

= 0.7397 (1) n|? = 1.40553 (1) 

[For prepn. of C from various metal acetylides H- r^-Am(^J and/or n-ArnBr in liq. NH 3 see 
(3) (4); from 1,1-dichloroheptane (76% yield) and other halogen cpds. see ( 6 ).] 

C adds Br 2 (T 1.91). [For detn. of 6 via KBr/KBr 03 titration see ( 6 ).] 

C on ozonolysis yields formic acid (1:1005) and n-caproic acid (1:1130) (4) (7). 

C dislvd. in 60% acetic acid contg. a very little H 2 SO 4 4- HgS 04 and stirred at 70° for 
3 hrs. gives 87% yield heptanone-2 (1:5460) ( 8 ). 

C treated with 5% ale. soln. of AgNOs gives white ppt. of CsHn.C^C.Ag.AgNOs; on 
sepn. and distn. with NH 4 SCN this regenerates original C [use in purification of C (4)]. 
[Use in quant, detn. of C (4) (9) ( 10 ).] 

C treated with NH 4 OH/CUCI (T 1 96-A) yields yel. ppt. of C 6 Hii.CsC.Cu [use in 
detn. of C (10)] — C treated with alk K 2 Hgl 4 (T 1.96-B) yields (C 6 Hii.CsC) 2 Hg (80% 
yield <11)), white ndls. from MeOH, m.p. 61° (11) ( 12 ). 

1:8086 (1) Krieger, Wcnzke, J, Am. Chem. Soc. 60, 2118 (1938). (2) Landrieu, Baylocq, BnU. 
8 OC. chim. (4) 46, 219 (1929). (3) Vaughn, Hennion, Vogt, Nieuwland, J. Org. Chem. 2, 6-9 

(1937). (4) Hurd, Christ, J. Org. Chem. 1, 143-145 (1937). (5) Bachmann, Hill, J. Am. 
Chem. Soc. 66, 2730-2732 (1934). (6) Lucas, Pressman, Ind. Eng. Chem., Anal. Ed. 10, 140-142 
(1938). (7) Paillard, Wieland, Helv. Chim. Acta 21, 1356-13G1 (1938). (8) Thomas, 
Campbell, Hennion, J. Am. Chem. Soc. 60, 718-720 (1938). (9) Hurd, Christ, J. Am. Chem. 
Soc. 60, 2163 (1937). (10) HiU, Tyson, J. Am. Chem. Soc. 60, 176-177 (1928). 

(11) Johnson, McEwen, J. Am. Chem. Soc. 48, 473 (1926). (12) Bachmann, J. Am. Chem. 

Soc. 67, 1089 (1935). 
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1:8095 raPTYNE-3 CH3.CH2.CsC.CH2.CH2.CH3 C7H12 BeU. 1-257 

(Ethyl-r^■p^opyl-acetylene) 

B.P. 105-106° (1) (2) 1)25 ^ ^26 ^ ^ 

C adds Br 2 (T 1.91) but docs not react with NH 4 OH/CUCI (T 1.96-A). 

C added dropwise to 2 pts. ord. cone. H 2 SO 4 at 0 °, diluted, neutralized with Na^COa and 
distd. gives di-w-propyl ketone (hcptanone-4) (1:5447) (2). 

1:8095 (1) Lespioau, Wiemann, Bull aoc. chim. (4) 45, 635 (1929). (2) B6hal, Ann, chim, (6) 
15, 415-416 (1888). 

1:8100 HEPTyNE-2 CH 3 .CH 2 .CH 2 .CH 2 .C=C.CH 3 C 7 H 12 Beil. 1-257 

(n-Butyl-methyl-acetylene) 

B.P. 111.5-112.5° (1) Z)f = 0.748 (2) - 1.4230 (2) 

IIO-III 747 (2) 1)25 =: 0.745 (3) = 1.4220 (3) 

[For prepn. from n-C4H9.CsC.Na converted to n-C 4 H 9 .CsC\MgBr and treated with 
(CH 3 ) 2 S 04 see ( 2 ).] 

C adds Br 2 . [I'or detn. of C via KBr/KBrOs titration see (4).] 

C htd. with 5 pts. aq. in s.t. at 325° yields mixt. of equal pts. heptanone -2 (1:5460) and 
heptanone-3 [Beil. 1-699] (5). 

C does not react with NH4OH/CUCI nor ale. AgNOa (T 1.96-A). 

1:8100 (1) Gredy, CompL rend. 197, 328 (1933). (2) Thorn, Henriion, Nieuwland, J. Arn. Chem. 

Soc. 58, 796-797 (1936). (3) Vaughn, Hennion, Vogt, Nieuwland, J. Org. Chem. 2, 20 (1937). 

‘ (4) Lucas, Pressman, Ind. Eng. Chem., Arm/. Ed. 10, 140-142 (1938). (5) Desgrez, Ann. chim. 

(7) 3, 234-236 (1894). 

1:8105 OCTYNE-l CH 3 . (CH 2 ) 5 .CsC.H CsHu Beil. 1-258 

B.P. 126°{1) M.P. -80to -79°(2) - 0.7470 ( 2 ) n?? = 1.4172 ( 2 ) 

Df - 0.7414 (3) 

C dislvd. in 65% acetic acid contg. a little cone. HgS 04 stirred 3 hrs. at 80° gives 

(91% yield) octanone-2 (1:5490) {4). 

C with NH 4 OH/CUCI (T 1.96-A) or with ale. AgNOs gives ppt. — C treated with alk. 
K 2 Hgl 4 (T 1.96-B) gives ppt. of (C 6 Hi 3 .CsC) 2 Hg, cryst. from MeOH, m.p. 80.4-80.7° (5), 
80.5° ( 6 ). 

1:8105 (1) Bourgeul, Ann. chim. (10) 3, 211, 358 (192.5). (2) Landricu, Baylocq, Bull. aoc. chim. 

(4) 45, 219 (1929). (3) Moureu, Muller, Varin, Ann. chim. (9) 2, 275 U914). (4) Thomas, 

Campbell, Hennion, J. Am. Chem. Soc. 60, 718-720 (1938). (5) Vaughn, J. Am. Chem. Soc. 

55, 3454 (1933). (6) Bachmann, J. Am. Chem. Soc. 57, 1090 (1935). 

1:8110 OCTyNE-4 CH3.CH2.CH2.CsC.CH2.CH2.CH3 CgHu Beil. S.N. 12 

(Di-n-propylacetylene) 

B.P. 130.4-130.6?4s (D i)*® = 0.7484 (1) n|f = 1.4326 {1) 

C adds Brj (T 1.91) but does not react with NH 40 H/CuCl (T 1.96-A). 

1:8110 (1) Vaughn, Hennion, Vogt, Nieuwland, J. Org. Chem. 2, 18 (1937). 

1:8115 OCTYNE-3 CH3.CH2.CsC.CH2.CH2.CH2.CH8 CgHu Beil. S.N. 12 

BJ>. 131.0-131.6° (1) = 0.748 (2) n|? = 1.4361 (2) 

D*® = 0.7601 (3) nf>® = 1.4330 (3) 

C adds Br, (T 1.91) but does not react with NH 4 OH/CUCI (T 1.96-A). 
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1:8115 (1) Bourgeul. Ann. chim. (10) 3, 212 (1925). (2) Thorn, Hennion, Nieuwland. J. Am. 

Chem. Soc. S8, 797 (1936). (3) Briecl, Hennion, J. Am. Chem. Soc. 5». 1310 (1937). 

1:8130 OCTYNE-2 CH3(CH2)4.CsC.CH3 CsHm Beil. 1-358 

B.P. 138.0-138.4° (1) ^ 0.761 no = 1.4385 

135.5 137° (2) 

C adds Bra (T 1.91) but does not react with NH 4 OH/CUCI (T 1.96-A). 

l:St20 (1) Mulliken, Wakcman, Gerry, J. Am. Chem. Soc. 57, 1607 (1935). (2) Bourgeul, 

Ann. chim. (10) 3, 212 (1925). 

1:8125 NONYNE-l CHg.(CH 2 ) 6 .C-C.H CgHie Beil. Ii-( 122) 

B.P. 151° cor. (1) = 0.760 (1) ng* = 1.433 (1) 

C treated with alk. K 2 Hgl 4 yields (C 7 Hi 5 .C=C) 2 Hg, cryst. from MeOH, rn.p. 67.8-68.5° 

< 2 ). 

1:8125 (l) Bourgeul, Ann. chim. (10) 3, 211, 359 (1925). (2) Vaughn, J. Am. Chem. Soc. 55, 

3454 (1933). 

1:8135 NONYNE-3 CH 3 (CH 2 ) 4 .C-C.CH 2 .CH 3 C 9 H 16 Beil. S.N. 12 

B.P. 153-155u8 (1) nlf = 0.765 (1) ng® = 1.4399 (1) 

= 0.763 (2) ng® = 1.4300 (2) 

C adds Br 2 (T 1.91) but does not react with NH 4 ()H/CuGl (T 1.96-A). 

l:8135»fl) Thorn, Hennion, Nieuwland, J. Am. Chem. Soc. 58, 797 (1936). (2) Vaughn, Hen- 
uion, Vogt, Nieuwland, J. Org. Chem. 2, 20 (1937). 


1:8150 a-PINENE 


CHa 



CioHie Beil. V-144 


B.P. 156.0-156.3° <1); cf. (2) Df = 0.8600 (1); cf. {2} ng® = 1.4560 (1); cf. (2) 

C is chief constituent of oil of turpentine, odor penetrating and characteristic! — C occurs 
naturally in both d- and Worms; that of American or English origin (‘‘ Australene ’’) is 
usually dextrorotatory; that of French origin C* Terebenthene ”) is laevorotatory. How¬ 
ever, C from Douglas fir balsam is the Worm. An optically inactive (d,/) form can also be 
prepd. Optical rotation varies somewhat but may be as high as [a]|> - -f51.14° or [a]f? = 
-51.28° in 4% ale. soln. (2). C on htg. in s.t. at 200° for 50-100 hrs. loses its^optical activity, 
not because of racemization, but by conversion to dipentene (1 : 8165) (1). C and dipentene, 
however, cannot be separated by fract. distn. (1). 

C adds Br 2 (T 1.91) — C at 0° or below treated with a stream of dry Br 2 (2 moles) in CO 2 
(by bubbling dry CO 2 through weighed amt. Br 2 ) gives (15% yield (3)) pinene dibromide 
(2,6-dibromocamphane) [Beil. V-991 which separates as crystals, recrystd. from ale., 
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AcOEt, or CHCI 3 , m.p. 169° (3), 169-170° (4). [C in dry CCI 4 treated with 2 moles Br 2 (4) 
gives only 7% yield.] [Because of its very large molar f.p. lowering (80.9°) this pinene 
dibromide is suggested (5) instead of d-camphor (1:5215) (40.0°) in the Rast method ( 6 ) 
for detn. of mol. wt. [C does not give satisfactory results in KBr/KBK )3 titration (T 1.925).] 
C as siu!h, or in dry ether, satd. with dry HCl gas at 10-15°, then stood at —5° for an hour 
(2) first gives the true pinene hydrochloride which immediately rearranges (7) ( 8 ) to bomyl 
chloride [Beil. V-94], purified by recrystn. from dry MeOH, or by sublimation, m.p. 132.5- 
133.5° cor. (9), 132° cor. ( 2 ), [aff) in 1 % ale. soln. = i33.4° { 2 > — C in CHCI 3 treated with 
dry HBr similarly yields boniyl bromide [Beil. V-98], m.p. 89° (5) [also used in Rast mol. wt. 
method because of its large molar f.p. lowering, viz. 66.9° (5)]. 

C (1 pt.) in 90% MeOH (1 pt.) treated with ethyl nitrite (1 pt.) and then at — 20 ° with 
MeOII—HCl (5 A") during hrs., stood, ppts. the inactive pinene nitrosochloride; from 
the filtrate after cooling to —20° further addn. of 90% MeOH ppts. the active form; the 
yields vary but are always low'; m.p. d- or /-pinene nitrost)chloride is 89.5-90.0°; m.p. of 
d,/ product 115° ( 2 ). [The yield of nitrosochloride varies widely from ])inenes of different 
origins and is the smaller the higher the optical rotation of 0 (10).] [This pinene nitroso¬ 
chloride on warming with excess piperidine alone or in ale. soln. gives on p])tn. with aq. ( 11 ) 
crystn. ppt. of punenenitrolpiperidine [Beil. XX-42]; that from either d- or /-nitrosochloride 
has m.p. 84° (12); that from d,/-nitrosochloride has m.p. 118-119° (11).] 

1:8150 (1) Oonant, Carlson. /. Am. Chern. Hoc. 51, 3464 3409 (1929). (2) Thurber, Thielke, 

J. Am. Chem. Soc. 53, 1030-1032 (1931). (3) Aschaii, Rer. 61, 42-43 (1928). (4) Wallaeh, 

Ann. 264, 4-8 (1891). (5) Pirsch. Ber. 65, 803, 1839 (1932). (O) Rast, Ber. 55, 1051-1053, 

3727-3728 (1922). (7) M(‘<3rwoiii, van Ernstcr, Ber. 2521-2522 (1922). (8) Meerwein, 

Vorstcr, J. praki. Chem. (2) 147, 83-92 (193()). (9) U(^hida, J. Am. Ckem. Soc. 38, 700-701 

(1916). (10) Lynn, J. Am. Chem. Soc. 41, 302 (1919). 

(11) Wallaeh, Ann. 245, 253 (1888). (12) Ref. 10. page 366. 


1:8165 NONYNE-2 CH 3 .(CH 2 ) 5 .C=C.CH 3 C 9 H 16 Beil. S.N. 12 

B.P. 161° cor. ( 1 ) Df = 0.769 ( 2 ) n|? - 1.4331 ( 2 ) 

C adds Br 2 (T 1.91) but does not react with NH 4 ()H/CuCl (T 1.96-A). 

1:8155 (1) Bourgoul, Ann. chim. (10) 3, 212,358 (1925). (2) Thorn, Hennion, Nieuwland J. Am. 

Chem. Soc. 58, 797 (1936). 


1:8166 DIPENTENE 

(d,/-Limonene) 


B.P. 177.6-178® 


CH3 

A 


H 2 C CH 

Hsi (llH, 
\/ 
C—H 

I 

ch;^ ^ch. 


CioHie 


® - 0.8402 


BeU. V-137 


ni>®® = 1.4727 


Agreeable oil of lemon odor. 

C adds Br 2 (T 1.91) — C (1 mole) dislvd. in cold mixt. of ale. (4 vols.) -f ether (4 vols), 
treated with Br 2 (0.7 vol.) yields on evapn. of solvent (1) dipentene tetrabromide (d,/-1,2,8,9- 
tetrabromo-p-menthane) [Beil. V-54], pr. from ether, AcOEt, or CHCI 3 + pet. ether, m.p. 
126® ( 2 ) (3); 124-125° (4). [C in 10 vols. AcOH treated with Br 2 ppts. tetrabromide 
directly ( 6 ).] 
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C dislvd. in i vol. AcOH and treated over surface (not in the liquid) with stream of HCl 
gas soon crystallizes yielding /rans-(dipentene dihydrochloride) (1,8-dichloro-p-menthane) 
[Beil. V-40], purified by soln. in ale. and pptn. with aq., this, from ale., m.p. 50-51® (6). 

1:8165 (1) Wallach, Ann, ZZ7, 280 (1885). (2) Wallach, Brass, Ann. tU, 311 (1884). 
(3) Power, Kleber, Arch. Pharm. 232, M6 (1894). (4) Stephan, Hammerich, J. praki. Chem. 

(2) 129, 301 (1931). (5) Wallach, Ann. 239, 3 (1887). (6) Wallach, Ann. 245, 267 (1888). 


1;8175 d-LIMONENE 


CHa 

A 

HiC CH 

Hji in. 


Vh 



\:h2 


CjoHie BeU. V-133 


B.P. 178* tif = 0.8411 (1) nt* = 1.4743 

176-176.4* (1) 

Oil with characteristic oil of lemon odor! — (Optically active; [a Id = -fl26° (as pure C) 

C adds Bra (T 1.91) — C (3 g.) dislvd. in 1 pt. AmOH (or AcOEt) -f 2 pts. ether and 
treated with Br 2 (2.2 ml.) in ether (10 ml.) gives (54% yield (2)) d-limonene tetrabromide 
(d-l,2,8,9-tetrabromo-p-menthaiie) [Beil. 1-53), m.p. 104° (1) (2) (3). [The corresp. tetra¬ 
bromide from Wimonene also has m.p. 104°, but mixt. of exactly equal pts. of the d- and the 
/-tetrabromides gives the d,Wimonene (dipentene) tetrabromide, m.p. 124° (1); cf. (1:8165).] 
[d- or /-Limoiiene tetrabromide dislvd. in 5 vols. ether and treated with Mg (3 atoms) -|- 
trace of I 2 regenerates (80% yield (1)) d- (or U) limonene (1) (3); used in purification of C.] 

C in ether treated with HCl gas yields fran«-(dipentene dihydrochloride), m.p. 50° identical 
with that from dipentene (1:8165) 

C (5 ml.) + amyl nitrite (7 ml.) -}- AcOH (12 ml.) treated gradually in cold with mixt. 
of cone. HCl (6 ml.) in AcOH (6 ml.) and finally ale. (5 ml.) added, yields (4) a mixt. of 
d-limonene a- and /8-nitrosochlorides in 45-50% yield, the a isomer always comprising 75- 
80% of the mixt. (5). From the mixt. the more sol. a isomer can be obtd. by digestion with 
cold CHCls, filtration (to remove /S) and pptn. of a from the filtrate by addn. of MeOH; 
m.p. a form 103-104°. This product on warming with equal wt. piperidine in 3 pts. ale. 
yields in turn mixt. of two d-limonene nitrolpiperidides [Beil. XX-41] separable with pet. 
ether; the more sol. a form cryst. from ale. has m.p. 93-94°; the less sol. form has m.p. 
110-111° (6). [Note that a mixt. of the d- and the Wimonenenitrolpiperidides, each m.p. 
93-94°, mixed in pet. ether and solv. evapd. yield a compd., dipentene a-nitrolpiperidide, 
m.p. 154°; similar treatment of the pair of active jS-nitrolpiperidides of m.p. 110-111° yields 
the corresp. dipentene-/3-nitrolpiperidide, cryst. from ale., m.p. 152° (7).] 


1:8175 (1) von Braun, Lemke, Ber. 56, 1562-1563 (1923). (2) Gaponenkov, Cent. 1987, II, 
1377; Chem. Ahs. 81,5340 (1937). (3) Rule, Chambers, J. Chem. Soc. 1987,152. (4) Wallach, 
Ann. 252, 109-111 (1889). (5) Wallach, Ann. 270, 174 (1892). (6) Ref. 4, pages 113-117. 
(7) Ref. 4, pages 125-126. 
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1:8200 3-METHYLBUTENE-l 

(2-Methylbutene-3; 
isopropy lethylene) 

CH2==CH.C.CH3 

1 

CHs 

CsHio 

Beil. 1-313 

B,P. 20.1° (1) 

•• a « O n\\ 

= 0.63197 (1) nL® 

= 1.3675 (1) 


20.18-20.21° <2) 


C (10 moles) shaken with cone. H 2 SO 4 (1 mole) f)<)lymerizes in a few minutes (3) yielding 
no dimer but a mixt. of products b.p. mainly 150-325° (4). [Under same conditions tri- 
methylethylene (1:8220) yields mostly a dimer (3).] — C (10 moles) stood for 7 days with 
2:1 H 2 SO 4 (1 mole) gave almost entirely dimer, b.p. 153-158° (3). 

C does not dissolve in 75% H 2 S ()4 [dif. and sepn. from trimethylcthylene (1:8220) (5) ( 6 )]. 
C adds Br 2 (T 1.91) yielding 3,4-dibromo-2-raethylbutane [Beil. 1-137], b.p. 61-02° at 
12 mm., Df = 1.0776, 4? = 1.50932. 

1:8200 (1) Norris, Reuter, J. Aw.. Chem. Soc. 40, 2633 (1927). (2) Dollivt^r, Gresham, Kistia- 

kowsky, Vaughan, J. Am. Chew. Soc. 59, 832 (1937). (3) Norris, Joubert, J. Am. Chem. Soc, 

49, 879 (1927). (4) Ipatieff, Pines, J. Org. Chem. 1, 480 (1937). (5) Ref. 4, page 474. 

(6) Ipatieff, Pines, Schmcrling, J. Am. Chem. Soc. 60,354 (1938). 

1:8205 PENTENE-1 CH 2 =CH.CH 2 .CH 2 .CH 3 CftHio Beil. 1-210 

(w-Propy lethylene) 

B.P. 30.1-30.3° (1) (5) Dj® = 0.6410 (1) <5) nf? = 1.3710 {U (5) 

C forms with MeOH a const, boilg. mixt., b.p. 25.8-26.0^54 contg. 92% C (1). 

C adds Br, yielding 1 , 2 -dibromopentane, b.p. 68 ° at 12 mm., = 1.592, ni> = 1.5012 

( 2 ). 

[For behavior with H 2 SO 4 see (3) (4).l [C in AcOH treated with HBr at 0-5° gives 
exclusively l-bromopentane; C with aq. HBr gives exclusively 2-bromopentane ( 1 ).] 

1:8205 (1) Sherrill, Mayer, Walter, J. Am. Chem. Soc. 50, 926-930 (1934). (2) Kirrmann, 

Bull. soc. chim. (4) 39, 990 (1926). (3) Norris, .Joubert, J. Am. Chem. Soc. 49, 875- 877 (1927). 

(4) Brooks, J, Am. Chem. Soc. 56, 1998-2000 (1934). (6) Sherrill, Walter, J. Am. Chem. Soc. 

58, 744 (1936). 


1:8210 2-METHYLBUTENE-l 

{uns ym .-Ethyl-methyl- 
ethylene) 


CH3 

CHs=(!i.CH2.CH8 


C5H10 BeU. 1-310 


B.P. 31.06° <1) D|® = 0.6504 (1) = 1.3777 (1) 

C forms with MeOH a const, boilg. mixt., b.p. 27,5° (1), 

C adds Br 2 yielding l,2-dibromo-2-methylbutane, b.p. 47.4r48.0° at 8.6-9.0 mm., 2^® =» 
1.6711, wi? - 1.5088 (1). 

[For behavior with H 2 SO 4 see (2) (3).] 
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LIQUID HYDROCARBONS, ALKENES 


1:8210-1:8220 


1:81310 (1) Sherrill, Walter, J. Am. Chem. Soc. 58, 744 (1936). (2) Norris, Joubcrt, J. Am. 
Chem. Soc. 49, 876-880 (1927). (3) Brooks, Humphrey, J. Am. Chem. Soc. 40, 830-831 
(1918). 


1:8215 PENTENE-2 CsHio Beil. 1-210 

(ssm».-Ethyl-methyl- CH 3 .C.H and CH 3 .C.H 
ethylene) l| || 

CH 3 .CH 2 .C.H H.C.CH 2 .CH 3 

CIS B.P. 37.0° ( 1 ); cf. ( 2 ) F.P. -180 to 178° (3) 

Dj® = 0.6562 (1) nf? = 1.3822 {!); cf. (2) 
irans B.P. 36.25° (4); cf. (3) F.P. -135 to -136° (3) 

- 0.6486 (4) niS - 1.3790 (4); cf. (2) 

[This pair of geometrical stereoisomers are so nearly alike as to he distinguishable only by 
the most careful work. The controversy over their reactions with HBr and HCl is so 
extended as to preclude summarization here. For further details see (2) and references 
there given.) 

[For prepn. of ordinary sample of C from pentanul -2 (1:6185) by htg. with H 2 SO 4 (65- 
80% yield) see (5).] 

C forms with MeOH a const, boilg. mixt., b.p. 30.85° ( 6 ); C forms with EtOH a const, 
boilg. rnixt., b.p. 33.7° ( 6 ). 

Both forms of C add Br 2 yielding diastereomeric fi,/-2,3-(iibromopentanes: that from 
ci«-pentene-2 has b.p. 92.4° at 50,1 mm., /> 4 ® = 1.6817, nf? - 1.5096; f.p. —44 to —41°; 
that from irans-pentone-2 has b.p. 91,0° at 50.1 mm., = 1.6809, nf? = 1.5096 and f.p. 
-55 to -53° (3). 

[For estn. of C via KBr/KBK ')3 titration (T 1.925); B.B. No. = 229 (7).] 

1:8215 (1) Sherrill, Launspach, J. Am.. Chem. Soc. 60, 2562-2563 (1938). (2) Kharasch, Walling, 

Mayo, J. Am. Chem. Soc. 61, 1559-1564 (1939). (3) Lucas, Prater, J. Am. Chem. Soc. 59, 

1682-1686 (1937), (4) Sherrill, Matlack, J. Am. Chem. Soc. 59, 2134-2138 (1937). (5) Nor¬ 
ris, Organic Syntheses, Coll. Vol. I, 421-422 (1932). (6) Sherrill, Baldwin, Haas, J. Am, 

Chem. Soc. 51, 3038 (1929). (7) Cortese, Hec. trav. chim. 48, 564-507 (1929). 


1:8220 2-METHYLBUTENE-2 

(Trimethylethylene) 


CH3.CH=:C.CH3 

(!)H3 


CsHio Beil. I-3H 


B.P. 38.4'’ {!) M.P. -133 ± 2'’ (1) = 0.66301 (1) = 1.3878 (1) 

1^® = 0.65694 (1) 4)« = 1.3846 (1) 


[For prepn. from ter-amyl alcohol (1:6160) see latter; note that reaction yields about 78% 
C accompanied by 22 % of 2 -methylbutene-l (1:8210) ( 2 ).] 

C adds Br 2 but reaction is accompanied by substitution and does not yield a homo¬ 
geneous product (3). 

C -f amyl nitrite treated with cone. HCl yields trimethylethylene nitrosochloride, white 
pr., m.p. 74-75° {4)j 71-72** (5). 

[For reaction of C with H 2 SO 4 see (6) (7).] [For estn. of C via KBr/KBrOa titration 
(T 1.925) see ( 8 ); B.B. No. 229.] 


1:8329 (1) Norris, Reuter, J. Am. Chem. Soc. 49, 2633 (1927). (2) Church, Whitmore, McOrew, 
J. Am. Chem. Soc. 56, 183 (1934). (3) Vaughan, Rust, J. Am. Chem. Soc. 61, 216 (1939). 
(4) Schmidt, Ber. 85, 3730-3733 (1902). (5) Nasarow, Ber. 70, 612 (1937). (6) Norris, 
Joubert, J. Am. Chem. Soc. 49, 876-881 (1927). (7) Ipatieff, Pines, J. Org. Chem. 1, 464-465 
(1937). (8) Cortese, Rec. trav. chim. 48, 564-567 (1929). 
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1:8m 8,S-DIMETHTLBUTENE-1 CHs CWu BdL 1-217 

(2,2-Din.ethylbutene-3) H,C=CH.icH, 

(!;h8 

B.P. 41.18' (1) = 0.6510 (2) = 1.3765 (1) 

41.0-41.2' (2) 

C adds Br 2 yielding l,2-dibromo-3,3-diniethylpentane (3,4-dibromo-2,2-dimethylpen- 
tane),b.p. 95.3-95.6'at 10 nun., = 1.5615, n?? = 1.5109(2). 

1:8225 (1) DoUivcr, Gresham, Kistiakowsky, Vaughan, /. Am. Chem. Soc. 59, 833 (1937). 
(2) Schurman, Boorcl, J. Am. Chem. Soc. 55, 4932-4933 (1933). 


1:8230 4-METHYLPENTENE-l 

(2-Methy lpentene-4) 


CH2==CH.Cn2.CH.CH3 

ills 


CoHw Beil. 1-217 


B.P. 53.6-53.9' (1) = 0.6646 (1) n§* = 1.3825 (1) 

53.8-54.0° (2) 

C adds Brs yielding l,2-dibronio-4-methylpentane, b.p. 87' at 21 mm., = 1.5689, 
n|? = 1.4980 (1); cf. (2). 


1:8284 (1) Schmitt, Boord. J. Am. Chem. Soc. 54, 754, 760 (1932). (2) van Kisseghem, BttU. 
aoc. chim. Belg. 42, 229-237 (19.33). 


1:8235 8-METHYLPENTENE-l CH 2 =CH.CH.CH 2 .CHs C«Hi 2 Beil. S.W. 11 

(!:h3 

BJ». 53.6-54.°0 (1) = 0.6700 (1) = 1.3835 (1) 

C adds Brs yielding l,2-dibromo-3-methylpentane, b.p. 99° at 30 mm., = 1.6016, 
n|? = 1.5060 (1). 

1:8235 (1) Schmitt, Boord, J. Am. Chem. Soc. 54, 754, 760 (1932). 


1:8240 4-METHYLPENTENE-2 

CHa.CH=CH.CH.CH3 

CeHi, 

BeU. 1-217 

(2-Methylpentene-3) 

1 

CHa 



frons B.P. 67.7-68.5° (1) 

Dl® = 0.6709 (1) 


= 1.3885 (1) 

58.2-58.6° (2) 

* 0.6702 (1) 

nf? 


CIS BJ». 64.2-56.2° (1) 

.. 1.3881 (1) 


55.5° (2) 

C (trans) adds Br 2 yielding a 2,3-dibromo-4-methylpentane, b.p. 78° at 22 mm., Dj® = 
1.5996, nf) = 1.5070; C (cis) adds Br 2 yielding a 2,3-dibromo-4-methylpentane, b.p. 
72-^73° at 18 mm., Dt® = 1.5983, ng" = 1,5060(1). 

1:8940 (1) Schmitt, Boord, J. Am. Chem. Soc. 54, 754, 760 (1932). (2) van Risseghem, BuU. 
aoc. chim. Belg. 47, 57 (1938). 

1:8246 2,8-DIMETHYLBUTENE-l H 2 C==C—CH.CHg CeHu BeiL 1-218 

diHa ins 

B.P. 56.0-56.5° (1); cf. (2) M.P. -120 to -126° (2) 

= 0.6803 (1); of. (2) = 1.3995 (1); cf. (2) 
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LIQUID HYDROCARBONS, ALKENES 1:8245-1:826^ 


C is formed only in small amt. ( 20 %) by dehydration of dimethyl-isopropyl-carbinol 
(1:6187) with anhydrous oxalic acid, the main product (80%) being tetramethylethylene 
(1:8290) ( 2 ). 

C forms with MeOH a const, boilg. mixt., b.p. 44.22?62 (3). 

C adds Br 2 yielding l,2-dibromo-2,3-dimethylbutane, b.p. 80° at 17 mm., 1.6033, 

nf? = 1.5105(1). 

1:8245 (1) Schmitt, Boord, J. Ain. Chem. Soc. 54, 754, 760 (1932). (2) Schurman, Boord, 

J . Am. Chem. Soc. 55, 4932-4934 (1933). (3) Kistiakowsky, Ruhoff, Smith, Vaughan, J. Am. 
Chem. Soc. 58, 140 (1936). 

H 

1:8860 2-METHYLPENTENE-l CHs—i.CHj.CHa.CHs CsHw Befl. S.N. 11 

(*3113 

B.P. 61.6-68.0° ( 1 ) Dj“ = 0.6817 ( 1 ) ng* = 1.3981 (1) 

C adds Bra yielding l,2-dibromo-2-methylpentane, b.p. 87-88° at 20 mm., = 1.5681, 
vis = 1.6015(1). 

1:82S0 (1) Schmitt, Boord, J. Am. Chem. Soc. 54, 754, 700 (1932). 

1:8366 HEXENE-1 CH 2 =CH.CH 2 .CH 2 .CH 2 .CH 3 CeHw Beil. 1-816 

B.P. 63.4-63.7° (1) M.P. -138° (2) 

63 . 8 - 64 .O 778 ( 2 ) 

DiS = 0.6760 (2); cf. (1) nf? = 1.38767 (2); of. (1) 
CaddsBr2yieldingl,2-dibromohcxane, b.p. 89-90°atl8mm., 14 ® = 1.6774, nf) = 1.6024 
( 1 ). 

[For analysis of C via KBr/KBrOs titration see (3).] 

1:8255 (1) Schmitt, Boord, J. Am. Chem. Soc. 54, 754, 760 (1932). (2) Waterman, de Kok, 
Rec. trav. chim. 52, 251-^256 (1933). (3) Lucas, Pressman, Ind. Eng. Chem., Anal. Ed. 10, 

140-142 (1938). 

1:8260 3-METHYLPENTENE-2 CH 8 .CH==C.CH 2 .CH 3 CcHi 2 Beil. Ml7 

dlHs 

ds B.P. 66.1-66.7° (1) = 0.6940 (2) n|? = 1.3994 (2) 

66.7-66.8° (2) 

frans B.P. 70.8-70.6° (1) = 0.6966 (2) nf? = 1.4008 (2) 

67.6-68.8° (2) 

C is main product from dehydration of diethyl-methyl-carbinol (1:6189) by htg. with 
I 2 , the isomeric 2-ethylbutene-l (1:8265) being present only in traces (3). 

1:8260 (1) van Risseghem, Bull. soc. chim. Belg. 47, 47-51 (1938). (2) Schmitt, Boord, J. Am. 
Chem. Soc. 54, 754 (1932). (3) Church, Whitmore, McGrew, J. Am. Chem. Soc. 56, 183 
(1934). 

1:8265 2-ETHYLBUTENE.l CH 2 =CH.CH 2 .CH 8 CeHw BeU. S.N. 11 

BJP. 66.8-66.7° (1) = 0.6914 (1) - 1.3990 (1) 

[Only a trace of C is formed by dehydration of diethyl-methyl-carbinol (1:6189) with 
I 2 , the reaction yielding mainly 3-methylpentene-2 (1:8260) ( 2 ).] 
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C adds Br 2 yielding l,2-dibromo-2-ethylbutane, b.p. 87° at 21 mm., = 1.6045, tid - 
1.5112(1). 

1:8265 (1) Schmitt, Boord, J. Am. Chem. Hoc. 54, 754, 760 (1932). (2) Church, Whitmore, 

McGrew, J. Am. Chem. Soc. 56, 183 (1934). 

1:8270 HEXENE-3 CH 3 .CH 2 .CH--CH.CH 2 .CH 3 C 6 H 12 Beil. 1-215 

tran$B.V. 67.28-67.35° (1) = 0.6779 (1) nf? - 1.39377 (6) 

CIS B.P. 66.58-66.72° (1) i>|® = 0.6792 (1) - 1.39338 (6) 

mix<.B.P. 66.6-67.0° (2) D|® = 0.6816 (2) = 1.3942 (2) 

C (mixture) adds Br 2 yielding 3,4-dibromohexane, b.p. 80-81° at 13 mm., = 1.6027, 
w|? - 1.5045 (2). 

[For reactions of C (mixture) with cone. H 2 SO 4 , SO 2 CI 2 , PCI 5 , HCl, HBr see (3) (4).] 

[For extensive study of cis-trans isomers see (5).] 

1:8370 (1) van Risseghcm, Bull. soc. chim. Belg. 47, 240 (1938). (2) Schmitt, Boord, J. Am. 

Chem. Soc. 54, 754, 760 (1932). (3) Spicgler, Tinker, J. Am. Chem.. Soc. 61, 940-942 (1939). 

(4) O’Connor, Baldinger, Vogt, Hennion, J. Am. Chem. Soc. 61, 1454 “1456 (1939). (5) van 

Risseghcm, Bull. soc. chim. Belg. 47, 194-215, 221-240, 261-286 (1938). (6) Campbell, Eby, 

/. Am. Chem. Soc. 63, 218 (1941). 

1:8275 2-METHYLPENTENE-2 CH 3 .C=CH.CH 2 .CH 3 C 6 Hi 2 BeU. 1-217 

dlHa 

B.P. 67.2-67.5^ (1) = 0.6904 (1) n?? = 1.4005 (1) 

C adds Br, yielding 2,.‘J-dibromo-2-methylpentane, b.p. 71-72° at 18 mm., = 1.5849, 
n?? = 1.5063(1). 

1:8276 (1) Schmitt, Boord, J. Am. Chem. See. 84, 754.700 (1932). 

1:8280 HEXENE-2 CH3.CH=CH.CH2.CH2.CH3 CbHi, Befl. 1-216 

frans B.P. 68.0-68.2° (1); cf. (4) D\^ = 0.6863 (1); cf. (4) = 1.3980 (1); cf. (4) 

cis B.P. 68.6-69.6° (2) 2^® = 0.683 (2) nf,® = 1.3960 (2) 

mix<. B.P. 67.9-68.1° (3) 2^" = 0.6813 (3) = 1.3928 (3) 

C adds Br, yielding 2,3-dibromohexane, b.p. 90° at 16 mm., = 1.5812, nf? = 1.5025 
(3). 

1:8280 (1) van Risseghem, Bull. soc. chim. Belg. 35, 328-364 (1926). (2) Gredy, Bull. soc. chim. 

(5) 2, 1029 (1935). (3) Schmitt, Boord, J. Am. Chem. Soc. 54, 754, 760 (1932). (4) van 
Risseghem, BiUl. soc, chim. Belg. 47, 51-54 (1938). 

1:8285 4,4-DIMETHyLPENTENE-l CHs C 7 H 14 Beil. S.N. 11 

(2,2-Dimethylpentene-4) 1 

CH 2 =CH.CH 2 .C.CH 8 

B.P, 72.36° (1) = 0.6827 (1) n|? = 1.3911 (1) 

C adds Br 2 giving (86% yield) l,2-dibromo-4,4-dimethyIpentane (4,5-dibromo-2,2- 
dimethylpentane), b.p. 77-78° at 9 mm., = 1.5129, nl? = 1.4970 (1) — 6 on ozonolysis 
yields formaldehyde (1:0145), ter-butylacetaldehyde (2,4-dinitrophenylhydrazone (T 1.14), 
m.p. 146-147°), and ter-butylacetic acid (amide, m.p, 132°) (1) — C satd. with dry HBr 
at 0° yields exclusively l-bromo-4,4-dimethylpentane (5-bromo-2,2-dimethylpentane) (1). 
1:8385 ( 1 ) Whitmore, Homeyer, J. Am. Chem, Soc. 55, 4567 (1933). 
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LIQUID HYDROCARBONS, ALKENES 1; 8290-1:8»98 


1:8290 2,3-DIMETHYLBUTEN£-2 

(Tetramethylethylene) 


CH3.C=C.CH3 

ins 


CeHii! Beil. 1-218 


B.P. 72.9-73.2” (1) M.P.-76.4“ (1) Dl® = 0.7081 {!) nf? =1.41153 (1) 

[For prepn. from dimethyl-isopropyl-carbinol (1:6187) by htg. at 100 ° for 8 hrs. with 3 
wts. of anhydrous oxalic acid see {!).] [Some 2,3-dimethylbutene-l (1:8245) is also 
formed (about 20 %) {!>.] 

C forms with MeOH a const, boilg. mixt., b.p. 52.2762 ( 2 ). 


1:8290 (1) Schurman, Boord, J. Am. Chem.. Soc. 55, 4932-4934 (1933). (2) Kistiakowsky, 
Ruhoft, Smith, Vaughan, J. Am. Chem. Soc. 58, 141 (1936). 


1:8292 4,4-DIMETHyLPENTENE-2 CU 3 C 7 H 14 BeU. S.N. 11 

(2,2.DlmcU.ylp«te«,1) (,h,.CH-ChAoH. 

<!;H3 

B.P. 76.0-76.1“ (1); cf. ( 2 ) Z)J® = 0.6881 (1); cf. (2) nf? = 1.3986 (1); of. (2) 

C adds Br 2 yielding 2,3-dibronu)-4,4-dimethylpentane (3,4-dibromo-2, 2 -dimethyl- 
pentane), b.p. 92.8-93.0° at 14 mm., /> 4 ® — 1.5538, nf® = 1.5080 (1). 

1:8292 (1) Schurman, Boord, Am. Chem. Soc. 55, 4932-4933 (1933). (2) Cramer, Miller, 
J. Am. Chem. Soc. 62, 1453 (1940). 


1:8294 3,3-DIMETHYLPENTENE-l CHs C 7 H 14 Beil. S.N. 11 

CH 2 =CH.(!).CH 2 .CH 2 

(*;ii3 

B.P. 76.9“ (1) = 0.6961 (1) nf? = 1.3991 (1) 

C adds Br 2 yielding l,2-dibrotno-3,3-dimethyli)entane, h.p. 95.3-95.6“ at 10 mm., Z^® = 
1.5615, Mg’= 1.5109 (1). 

1:8894 (1) Schurman, Boord, J. Am. Chem. Soc. 55, 4932-4933 (1933). 

1:8296 2,4-DIMETHYLPENTENE-l CH 2 =C.CH 2 .CH.CH 3 C 7 H 14 BeH. 1-220 

(!:h 3 (iiHs 

B.P. 80.9-81.3“ (1) E/f = 0.6937 (1) = 1.3970 ( 1 ) 

C adds Br 2 yielding l,2-dibromo-2,4-dimethylpentane, b.p. 66.5-66.0“ at 4 mm., = 
1.6136, ng* = 1.5005 (1). 

1:8996 (1) Soday, Boord, J. Am. Chem. Soc. 55,3295,3300 (1933). 

H 

1:8298 8-METHYLHEXENE-l CH 2 =CH.(!:.CH 2 .CH 2 .CH, CyHi, Beil. S.N. 11 

(!:H3 

B.P. 83.8-84.1® (1) Z^® = 0.6953 (I) nf? = 1.3970 (1) 

C adds Br 2 yielding l, 2 -dibromo- 3 -methylhexane, b.p. 84.0-84.2“ at 6 mm., Z^® = 1.5248, 
ng* = 1.5028 (1). 

1:8998 (1) Soday. Boord. J. Am. Chem. Soc. 66, 3295, 3300 (1933). 
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1:8300 2,3-DIMETHyXPENTENE-l H H C 7 H 14 BeiL S.N. 11 

CH8=(1:—i.CHj-CH, 

diHs (*;h8 

B.P. 84.1-84.3° (1) = 0.7054 (1) n|? = 1.4088 (1) 

ft adds Brj yielding l,2-dibromo-2,3-dimethylpentane, b.p. 72.5-73.0° at 3 mm., = 
1.6245, n^® = 1.6028 (1). 

1:8300 (1) Soday, Boord, J. Am. Ckem. 80 c. BS, 3295, 3300 (1933). 

1:8308 6-METHYLHEXENE-l H C 7 H 14 Beil. 1-880 

(2-M.lhylh».*.5) cH.-CttCH,.CH,AcH. 

in, 

B.P. 84.7° (1) Dt® = 0.6936 (1) n?)® = 1.3054 (!) 

ft adds Br 2 3 delding l,2-dibromo-6-methylhexane, b.p. 142.6-143.6° at 101 mm., Z^® = 
1.5072, ng* = 1.4970 (1). 

1:8808 (1) Soday. Boord, J. Am. Chem. Soc. 66, 3295, 3300 (1933). 

1:8306 4-METHYLHEXENE-2 H C 7 H 14 Beil. S.N. 11 

Higher boiling isomer 

B.P. 87.1-87.6° (1) Z^® = 0.7007 (1) ng* = 1.3980 <1) 

Lower boiling isomer 

B.P. 85.1-85.6° (1) ’ Z^® = 0.6981 (1) ng* = 1.4000 (1) 

ft adds Bra yielding 2,3-dibromo-4-methylhexane, b.p. 91-92° at 11 mm., 0^° = 1.6382, 
- 1.6045 (1). 

1:8800 (1) Soday, Boord, J. Am. Chem. Soc. 66, 3295, 3300 (1933). 


1:8308 6-METHyLHEXENB-2 CH3.CH==CH.CH2.CH.CHa 
(2-Methylhexene-4) 

Higher boiling isomer 

B.P. 91.1-91.6° (1) Z)5® = 0.6990 (1) 


C7H14 


Beil. S.N. 11 


» 1.3990 (1) 


ft adds Bra yielding a 2,3-<libromo-6-methylhexane, b.p. 89-90° at 11 mm., £^® =* 1.5152, 
ng* « 1.4990 (1). 


Lower boiling isomer 

B.P. 85.6-86.1° ID Z:^® = 0.7080 (1) ng = 1.3995 (1) 

ft adds Brj yielding a 2,3-dibromo-6-methylhexane, b.p. 87-88° at 10 mm., = 1.5027, 
ng® = 1.4960 {1>. 


1:8808 (1) Soday. Boord: J- Am. Chem. Soc. 66 , 3295, 3300 (1933). 
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1:8310 8,4-DIMETim-PENTENE-2 H CtHm BeiL S.N, 11 

(2,3-Dimethylpentene-H) cH..CH=C-i.CH, 

ins (*:h3 

B.P. 86.3-86.4'’ <1) Df = 0.7136 U) “ 1.4063 fl) 

C adds Brj yielding 2,.S-dibromo-3,4-dimethyli>entam!, b.p. 65.5-66.0“ at 3 ram., = 
1.5400, nf? = 1.5104 (1). 

[I’or prepn. from methyl-ethyl-isopropyl-carbinol by distn. with I 2 see (2); for ozonolysis 
of product see (2>.l 

1:8310 (1) Sodiiy, Briord, J. Am. Chem. Sor. 55,3290, 3300 (1933). (2) Whitmore, Evers, J. Am. 

Chern. Soc. 55. 814-810 (1933). 

H 

1:8314 2-METHYLHEXENE-3 Cfl 3 .(^.UH=CH.CH 2 .CH 3 C 7 H 14 BeiL S.N. 11 

dills 

B.P. 86.4-86.9“ (1) = 0.6943 (1) Hd = 1.3991 {1) 

C adds Bra yielding .S,4-dibromo-2-mc!thylhexane, b.p. 96.0“ at 19 mm., Z^® = 1.5310, 
nl? = 1.5000 (1). 

1:8314 (1) Soday, Boord, J. Am. Chem. Soc. 55,3295, 3300 (1933). 

1:8316 4-METHYLHEXENE-l H C 7 H 14 Befl. S.N. 11 

(3-MethyIbexene-5) cH 2 =CH.CHa.dl.CH 2 .CH, 

dlHs 

B.P. 87.3-87.5“ (1) = 0.6969 (1) nf,® = 1.3986 (1) 

G adds Bra yuMing l,2-dibromo-4-methylhexane, b.p. 94.7-95.7“ at 11 mm., Z^® - 
1.5027,= I.4980{1). 

1:8316 (l) Soday, Boord, J. Am. Chem. Soc. BS, 3295, 3300 (19.33). 

1:8318 2-ETHYL-3-METHYLBUTENE-1 CHs C 7 H 14 BeiL S.N. 11 

H2C=C—CH.CH, 
dlHa.CHs 

B.P. 88.7-89.1“ (1) = 0.7186 (1) nf,® = 1.4130 (1) 

C adds Bra yielding l,2-dibromo-2-ethyl-3-methylbutane, b.p. 72.5-73.5“ at 3 mm., 
rjf> = 1.6261, nf,® = 1.5062 (1). 

1:8318 ( 1 ) Soday, Boord, J. Am. Chem. Soc. 55, 3296, 3300 (1933). 

1:8320 2 -METHYLHEXENE-l CH 2 —C.CH 2 .CH 2 .CH 2 .CH 8 C 7 H 14 Beil. S.N. 11 

diHj 

B.P. 91.1-91.5“ (1) ^ = 0.7000 {!» n^ - 1.4040 {!> 

[On dehydration of dimethyl-n-butyl-carblnol (2-methylhexanol-2) by refluxing with a 
trace of la, both G and 2-methylhexene-2 (1:8328) are formed in ratio 66:45 |2).] [For 
ozonolysis of this mixture see (3).] 
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C adds Br 2 yielding l, 2 -dibrom(> 2 -methylhexane, b.p. 100.5-101.5® at 23 mm., 71.0-71.1® 
at 3 mm., = 1.5006, wf? - 1.5000 {!). 

1:8320 (l) Soday, Boord, J. Am. Chem. Soc. 55, 3295, 3300 (1933). (2) Church, Whitmore, 
McGrew, J, Am. Chem. Soc. 56, 183 (1934). (3) Ref. 2, page 181. 

1:8322 3-METHYLHEXENE-2 CIi 3 .CH=C.CH 2 .CH 2 .CH 3 C 7 H 14 Beil. 1-220 

(Mixt. of cis and irans isomers) I 

CH3 

B.P. 93.1-93.3® (1) - 0.7120 (1) nf? - 1.4080 (1) 

C adds Br 2 yielding 2,3-dibromo-3-methylhexane, b.p. 65.0-65.1° at 2 mm., — 1.5240, 
w?? - 1.5040 (1). 

1:8322 ( 1 ) Soday, Boord, J. Am. Chem. Soc. .55, 3296, 3300 (1933). 


1 : 8324 HEPTENE-1 Cn2--CH. (CH2)4 CHg C7H14 BeU. 1-219 

B.P. 93.50® (1); cf. (2) (3) M.P. -119.2® (2) 

- 0.6971 (1) nf? = 1.3998 (1); cf. (2) (3) 

C forms with abs. EtOH (1:6130) a const, boilg. mixt., b.p. 7 O. 4 J 54 contg. 57% C ( 1 ). 

C adds Br 2 yielding 1 , 2 -dibromoheptiino, b.p. 106.2® at 13 mm., = 1.5208, nf? == 
1.4990 (3) — C adds HBr but result is Influenced by solvent, o.g., with dry HBr in AcOH 
product is exclusively 1-bromoheptanc (4); with aqueous HBr product is exclusively 
2-bromoheptano (4). 

[For study of polymerization of C see (5).] 

1:8324 {!) Sherrill, Mayor, Walter, J. Am. Chem. Soc. 56, 927 (1934). (2) Kistiakowsky. 
Ruhoff, Smith, Vaughan, J. Am. Vhe7n. Soc. 58, 140 (1930). (3) Soday, Boord, J. Am. Chem. 

Soc. 55, 3295, 3300 (4) Ref, 1, pages 928-930, 1645. (5) Jostes, Bartels, Cent. 1938, 

I, 3144; Chem. Abs. 32, 3327 (1938). 

1:8326 2-ETHyLPENTENE-l CH 2 =C.CH 2 .CH 2 .CH 8 C7H14 . Beil. S.N. 11 

(!:h2.ch3 

B.P. 93.9-94.3° (1) Z>i® = 0.7079 (1) ng* = 1.4050 ( 1 ) 

C adds Br, yielding l,2-dibrorao-2-ethylpcntane, b.p. 77-78° at 4 mm., DJ® = 1.4929, 
ng® = 1.4990 (1). 

1:8326 (1) Soday, Boord, J. Am. Chem. Soc. 66,3296, 3300 (1933). 


1:8388 2-METHYLHEXENE-2 Cn 3 .C-=CH.CH 2 .Cn 2 .CH 3 C 7 H 14 Beil. S.N. 11 

(!;h, 

B.P. 94.4-94.6° (1) /)|® = 0.7089 {!>, ng® = 1.4075 (1) 

[On dehydration of dimethyl-n-butyl-carbinol ( 2 -methylhexanol- 2 ) by refluxing with a 
trace of I 2 , both C and 2 -methylhexene-l (1:8320) are formed in ratio of 45:65 ( 2 ).] [For 
ozonolysis of this mixture see (3).] 

C with Br 2 yields 2,3-dibromo-2-methylhexane, b.p. 73.0-73.1° at 8 mm., = 1.5116, 
nf? « 1.4990 (1). 

1:8328 ( 1 ) Soday, Boord, J. Am. Chem. Soc. 55, 3296, 3300 (1933). (2) Church, Whitmore, 
McGrew, J. Am. Chem. Soc. 56, 183 (1934). (3) Ref. 2 , page 181. 
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LIQUID HYDROCARBONS, ALKENES 


1 : 8330 - 1:8340 


1:8330 3-ETHYLPENTEira:-2 CHa.CH=C.CH 2 .CH 3 C 7 Hi 4 Beil. I-880 

dlHa-CHs 

B.P. 94.8-94,9* (1) 2^® = 0.7172 (1) = 1.4120 (1) 

[For prepn. (84% yield) from triethylcarbinol (1:6218) by htg. with equal wt. anhydrous 
oxalic acid at 100° under reflux for 5 hrs. see <2).] 

C adds Br 2 yielding 2,3-dibromo-3-ethylpentane, b.p. 76.0-76.4° at 3 mm., = 1.5426, 
no = 1.5090 (1). [C in AcOH treated with HCl gas yields pure 3-chloro-3-ethylpentane 
{2).l 

Ozonolysis yields product contg. 57% diethyl ketone (1:5420) and 38% acetaldehyde 
(1:0100) (3). 

1:8330 (1) Soday, Boord, J. Am. Chem. Soc. 55, 3296,3300 (1933). (2) Lucas, J. Am. Chem . Soc. 
51, 252-253 (1929). (3) Church, Whitmore, McGrew, J. Am. Chem. Soc. 56, 181 (1934). 


1:8332 HEPTENE-3 CH 3 .CH 2 .CH=CH.CH 2 .CH 2 .CH 3 C 7 H 14 Beil. 1-220 
B.P. 95.8-96.1° (1) Z>f - 0.7043 (1) n?? = 1.4090 (1) 

C with Br 2 yields quant. 3,4-dibroinoheptane, b.p. 105.5-106.5° at 23 mm., ~ 1.5153, 
n!? - 1.5010 (1); cf. (3). 

C on oxidn. with KMn 04 gives only propionic ac. (1:1025) and n-butyric ac. (1:1035) (2). 

1:8332 (1) Soday, Boord, J. Am. Chem. Soc. 55, 3295, 3300 (1933). (2) Provost, Compt. rend. 
187, 947 (1928). (3) Stewart, Dod, Stenmark, J. Am. Chem. Soc. 59, 1765-1766 (1937). 


1:8334 HEPTENE-2 CH3.CH=-CH. (CH2)3.CH3 

frans B.P. 97 . 5 - 99 .* (1) = 0.700 (1) 

CIS B.P. 98.5-99.5° (1) = 0.705 (1) 

tnixt. B.P. 98.1-98.4° (2) = 0.7034 (2) 

C with Brj yields 2,3-dibronioheptanc, b.p. 96.2* at 12 mm., = 1.6129, 

(2>; cf. (3). 


CtHj, Beil. 1-219 

njf = 1.4056 (1) 
nf? = 1.4052 (1) 
1.4041 (2) 

1.5000 


_20 

Wd 


1:8334 (1) Grcdy, Bull. soc. chim. (5) 2, 1031-1032 (1935). (2) Soday. Boord, J. Am. Chem. 

Soc. 55, 3295, 3300 (1933). (3) Stewart, Dod, Stenmark, J. Am. Chem. Soc. 59, 1765-1766 
(1937). 


1:8340 2,4,4-TRIMETHyLPENTENE-l 

(“ Diisobutylene '*) 


B.P. 101.2° (1) M.P. -93.6° (1) 


CH3 

CHs=C.CH2.(*:.CIl8 

(!:h 3 in, 

D|® = 0.7151 (1) 


CgHie Beil* S.N. 11 


= 1.4082 (1) 


For ozonolysis of C see (2) — Diisobutylene consists of a mixt. of C -f 2,2,4-trimethyl- 
pentene-2 (1:8345) in proportion of 4:1 (2). 


1:8849 (1) Tongberg, Pickens, Fenskc, Whitmore, J. Am. Chem. Soc. 54, 3706 (1932). (2) Whit¬ 
more, Church, J. Am. Chem. Soc. 54, 3716-3714 (1932). 
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1:8345 


2,4»4-TRIMETHYLPENTENE-2 

Diisobutylene ”) 


CH3.C=CH. 

(IjHs 


CHs 

kcHs 

(!:h8 


CgHid Bea. S.N. 11 


B.P. 104.5° < 1 ) M.P. -106.5° ( 1 ) = 0.7811 ( 1 ) n?? = 1.4158 (1) 

For ozonolysis of C see ( 2 ) — Diisobutylene consists of a inixt. of C + 2,4,4-trimethyl- 
pentene-1 (1:8340) in proportion of 1:4 (2>. 


1:8345 (l) Tongberg, Pickens, Fenskc, Whitmore, J. Am. Cham. Soc. 54, 3706 (1932). (2) Whit¬ 
more, Church, J. Am. Cham. Soc. 54, 3710-3714 (1932). 


1:8360 4-METHYLHEPTENE-l H CsHie BeU. S.N. 11 

CH,=CH.CH2.Acn2.CH2.CH3 

ills 

B.P. 118.6-113.0° Df* - 0.7183 tiS = 1.4099 


1:8370 St-ETHYLHEXENE-l Cn 2 =C.CH 2 .CH 2 .CIl 2 .CH 3 CgHie BeU. S.N. 11 

CH2.CH3 

B.P. 180° = 0.7374 nf? = 1.4807 

1:8375 OCTENE-1 CH 2 =Cm.(CH 2 ).vCH 3 CgHie BeU. 1-881 

B.P. 131.85-188.15° (1) M.P. -104° (I) 2)1® = 0.7156 (1) nl? = 1.40880 (1) 

For critical survey see (1). 

1:8875 (1) Waterman, de Kok, Rec. trav. chim. 53, 725-729 (1934). 

1:8380 OCTENE-2 CH 3 .CH=CH.(CH 2 ) 4 .CH 3 CgHie Beil. 1-221 

B.P. 184.1-184.7° (1) 2 ) 1 ® = 0.783 (1) nf,® = 1.4140 (1) 

1:8880 (1) Whitmore, Herndon, J. Am. Chem. Soc. 66, 3430 (1933). 


1:8385 NOlTENE-1 CH2=CH.(CH2)6.CH3 C,^is BeU. S.N. 11 

B.P. 145.3° (1) (2) 2^® = 0.7316 (1) nf? = 1.4163 (1) 

[For study of polymerization with H 2 SO 4 see (3), for addn. of HBr see (4).] 

1:8385 ( 1 ) Wilkinson, J. Chem. Soc. 1931, 3058. (2) Mulliken, Wakeman, Gerry, J. Am.. Chem. 

Soc. 57, 1606 (1935). (3) Ipatieff, Pines, J. Org. Chem. 1, 464^489 (1937), (4) Kharasch, 
Potts, J. Org. Chem. 2, 195-197 (1938). 

- HEXADECENE-1 CH 8 .(CH 2 )i 8 .CH=CH 2 C 16 H 32 Beil. 1-226 

(Cetene) 

B.P. 154.6-155u M.P. +4.0° 2^® = 0.7886 = 1.4418 

See 1:7000. Genus 9: Division A: Section 1 . 



ORDER I: SUBORDER I: GENUS 9: HYDROCARBONS 
Division B, Liquids 
Section 6. Naphthenes 


1:8400 CYCLOPENTANE 

(Pentamcthylene) 

B.P. 49.30° (1) M.P. -96.0° (1) 
49.30° (2) (3) 


HaC-CH2 

H2(*; ^H2 


^dH2 


= 0.74546 {!) 
= 0.74059 (1) 


CiiHio Beil.V-19 


n?>® = 1.4070 (4) (5) 


1:8460 (l) TimmonniinB, Hennaut-Roland, J. chim. phys. 34, 094-095 (1937). (2) Wibaut, 

Hoog, et al., Rec. trav. chim. 58, 372 377 (1939). (3) Sinitt«‘nl)i‘rg, Hoog, Henkes, J, Am. 

Chem. Sue. 60, 18 (1938). (4) Kvans, J. JmL Petroleum Tech. 24, 328 (1938). (5) Garner, 

Evans, J. Irist. Petroleum Tech. 18, 701 (1932). 


H2C-CH2 

U2C*: (!;h 2 

1:8403 METHYLCYCLOPENTANE CeHi, BeU.V-37 

/\ 

CHs H 

B.P. 73.0° (1) M.P.-139.3° (1) Z^® = 0.74878 (1) ng* = 1.4100 (2> (6) 
71.9° (2) Z)^® = 0.74413 (1) 

71.85 (3) 

[For study of sepn. of C from n-hexane (1:8530) or benzene (1:7400) by distn. with 
phenol or aniline see (4).] 

1:8403 (1) Timmermans, Hennaut-Roland, J. chim. phys, 34, 090-^97 (1937). (2) Smittenberg, 

Hoog, Henkes, J. Am. Chem. Soc. 60,18 (1938). (3) W ibaut, Hoog, et al., Rec. trav. chim. 58, 

372-377 (1939). (4) Vondradek, Collection CzechosLov. Cftem. Commun. 9, 621-524 (1937). 

(5) Evans, J. Inst. Petroleum Tech. 24, 328 (1938). 

1:8405 CYCLOHEXANE CII 2 —CHz C 6 H 12 BcU. V-30 

(Hexahydrobenzene) / 

H2C CH2 

\h 2 —Ch, 

B.P. 80.80° (1) (2) M.P. 6.47° (3) Z^® = 0.77849 (1) <2) ng® - 1.4363 (2) (3) 

Z^« = 0.77388 {!) ng® = 1.43370 (4) 

C is only slightly attacked by H 2 SO 4 -f HNO 3 , but dissolves on shaking with 27 pts. fum¬ 
ing H 2 SO 4 (25% SO 3 ) at 20-25® (5) forming sulfonic acids of benzene. 

C does not decolorize Br 2 (T 1.91) — C (0.5 ml.) shaken with satd. KMn 04 sobi. (2 ml.) 
•f 20 % H2SO4 (2 ml.) shows but slight reduction of KMn 04 even after \ hr. (6) (dif. from 
benzene (1:7400) which reduces KMn 04 in 25 min. ( 6 )]. 
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1:8465 (1) Timmermans, Martin, chim, phys. 23, 759 7G1 (1926). (2) Bruun, Hicks-Bruun, 
Bur, Standards J, Research 7, 612 (1931). (3) Seyer, Wright, Beil, Irid. Eng. Chem, 31, 758- 
759 (1939). (4) Washburn, Spenoer, J* Am. Chem. Soc. 56, 361 (1934). (5) Menschutkin, 

Wolf, Collection Czechoslov. Chem. Commun. 2, 396-401 (1930). (6) Wieland, Ber. 45, 2610 

(1912). 


1:8410 METHYLCYCLOHEXANE CHg—CHg H C 7 H 14 Bea.V-29 

(Hexahydrotoluene) / \ / 

H 2 C 

\:h2—ch2"^ \:h3 

BJ». 100.80“ (1) (2) M.P. -126.4“ {3) (4) (2) 

tif = 0.76944 (2) nil? = 1.42310 (2) (4) 
tit = 0.76512 (2) 

_ e is insol. in CH 3 .NO 2 (T 1.922) even at +23“; sol. in benzyl ala (T 1.922) at +30“; 
C is unaffected by cone. H 2 SO 4 or H 2 SO 4 + HNO 3 at ord. temp. — C does not decolorize 
Br2 (T 1.41). 

C treated with dry Br 2 4- trace AlBrs is converted to pentahromotoluene [Beil. V-310], 
ndls. from CeHe, m.p. 284° (.5) (0) (7). 


1:8410 (l) Cowan, .Jeffery, Vogel. Chem.. Soc. 1939, 1863. (2) Wibaut, Hoog, et al., Rec. trav. 

chim. 58, 372-377 (1939). (3) Timmermans, Martin, J. chim. phys. 23, 762 763 (1926). 

(4) Smittenberg, Hoog, Henkes, J. Am. Chcin. Soc. 60, 18 (1938). (5) Kursanoff, Ber. 32, 

2973 (1899). (O) Markownikoff, Ann. 341, 131 (1905). (7) Bodroux, Tabourg, Brdl. soc. 

chim. (4) 9, 697 (1911). 


1:8415 ETHYLCYCLOPENTANE 


H 2 C-CH 2 

I I 

H2C CII2 

C 7 H 14 Beil. S.N. 452 



CH3.Cn2 H 

B.P. 103.6° (1) M.P. -137.9° (2) = 0.7632 (1) n?? - 1.4196 (1) 

C (0.2 mole) 4- AICI 3 (0.03 mole) 4- 2 drops aq. sealed in 40 ml. gkiss tube and kept at 
50° for 18 hrs. with occasional shaking yields methylcyclohexane (1:8410) (1). 


1:8415 ( 1 ) Pines, Ipatieff, J. Am. Chem, Soc. 61, 1077 (1939). (2) Chavaime, Becker, Bull. soc. 

chim. Belg. 36, 594-595 (1927). 


1:8420 frcn5-l,4-DIMETHYLCYCLOHEXANE CgHie Beil. V-38 

«ran«-Hexahydro-p-xylene) h CHir- CH. CH* 

X X 

B.P. 119.65“ (1) M.P. -37.2“ (1) Z>f = 0.76264 <1) n^Ww) = 1.41827 (1) 

1:8«2« (1) Miller, BuU. soc. Oiim. Bdg. 44, 519-520 (1935). 


1:8425 frans-l,8-DIMETHYLCYCLOHEXANE 

(trarw-Hexahy dro-w-xy lene) 


H 


V 


CH2 


CHa 


CgHi, Beil. V-36 


BJ>. 120.40“ (1) M.P. -79.4“ (1) 


^CHr-CHs^ 

tit = 0.76628 (1) 


CH, 


- 26.4 

"He (yellow) 


1.42047 (1) 


1:84XS (1) Miller, BvJl. soc. chim. Bdg. 44, 519-520 (1935). 
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LIQITID HVDR0CAKB0N8, NAPHTHENES 1:8430-1:8450 


1:8430 <rorts-l,2-DIMETHYLCyCLOHEXANE CH» CsHie 
(irons-Hexahydro-o-xylcne) I 

H C-CH 2 

\/H \ 

C CH 2 

Cfl^'^CH2—CH 2 

B.P. 123.70° (1) M.P.-89.4‘’{1) Dl® = 0.77601 (1) naVueiiow) •= 
1:8430 (1) Miller, Bull. soc. chim. Belg. 44, 519-520 (1935). 


1:8435 CIS-1,3-DIMETHYLCYCLOHEXANE CH 3 CgHje 

(cis-Hexahydro-m-xylene) I 

CH3 /OII2—C\ 

\/ H \ 

C CH 2 

- CUi 

B.P. 124.9“ ( 1 ) M.P. - 100 “ ( 1 ) 2^“ = 0.78348 (!> ni&*(ycUow> - 
1;843S (1) MUler, BuU. aoc. chim. Belg. 44, 519-620 (19.35). 


1:8440 CIS-1, 4-DIMETHYlCYCLOHEXANE CgHi, 

(<.is-Hexuhyflro-/>-xylene) jj CH2—CH2 H 

C C 

/ \ / \ 

CHa CII.2—CH2 CHs 

B.P. 124..59“ <1) M.P. -91.6“ (1) Df = 0.78271 (1) n^Vooilow) = 
1:8440 (1) Miller, BuU. soc. chim. Belg. 44, 519-620 (193.5). 


HjC-CH 2 

112^ c*:h2 

1:8445 ISOPROPYLCYCLOPENTANE \ / CgHit 

C 

/ \ 

(CH3)2CH h 

B.P. 126.8“ (1) M.P. -112.7“ Df = 0.7764 (1) nf? 

C on htg. with AlCls isomerizes to 1,3-diinethylcyclohexane (1). 

1:8445 {!> Pines, Ipatieff, J. Am. Chern. Soc. 61, 1077 (1939). 


1:8450 c»s-l,2-DIMETHyLCYCL0HEXANE 

(cis-Hexahydro-o-xylene) 


H CHg—CH 2 

B.P. 130.04“ (1) M.P. -50.1“ (1» Of - 0.79625 <l) n^iVnow) - 
1:8450 (1) Miller, BtUl. soc. chim. Belg. 44, 519-520 (1935). 


CHs 

CHa i- 


CgH,6 


-CHs 




13l2 


Beil. V-36 

1.42443 (1) 

Beil.V.36 

1.42765 (1) 

Beil. V-38 

1.42700 (1) 

Beil. V.39 

= 1.4261 (1) 

Beil. V-36 

1.43343 (1) 
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1:8455 n-PROPYLCYCLOPENTAI«E H 2 C-CH 2 

Hjc!) (I3H2 

y 

CH 3 CH 2 CH 2 


CgHie 


B.P. 130.7“ (1) M.P. -120.3“ (2) = 0.7756 (1) nf? 


BdL S.N. 452 


1.4269 (1) (3) 


1:8455 (l) Pines, Ipatieff, J. Am.'Chem. Soc. 61, 1077 (1939). (2) Chavanne, Becker, Bull. soc. 

chim. Belg. 36, 600 (1927). (3) Evans, J. Inst. Petroleum Tech. 24, 328 (1938). 


1:8460 ETHYLCYCLOHEXANE C^Ru BeU. V-35 

(Hexahydroethylbenzene) CH 2 ~CH 2 CH 2 CH 3 

\ / \ 

0112—0112 H 

B.P. 131.89“ <1) M.P. -111.4“ (1) X»5® - 0.78804 (1) n?? = 1.4332 (2) 

nl,® = 1.43079 (1) 

1:8460 (1) Rose, White, J. Research Natl. Bur. Standards 15, 160 (1935). (2) Signaigo, Cramer, 
J. Am. Chem. Soc. 55, 3331 (1933). 


1:8464 ISOPROPYLCYCLOHEXANE CH 2 —CH 2 H C 9 H 18 Beil.V-41 

(Hexahydrocuraene) / \ / 

H 2 C C 

^0H2—CH2^ ^0H(0H3)2 

B.P. 154.5“ (1) (2) M.P, -89.8“ (1) {2) = 0.80232 (2) n^® = 1.4410 (1) 

= 0.79840 (2) 

1:8464 0) Smittenberg, Hoog, Henkes, J. Am. Chem. Soc. 60, 18 (1938). (2) Wibaut, Hoog, 

et al., Rec. trav. chim. 58, 372-377 (1939). 


1:8468 n-PROPYLCYCLOHEXANE CH 2 .CH 2 H C 9 H 18 Beff, V-41 

(Hexahydro-n- / \ / 

propylbenzene) li 2 U^ 

CRz.CRz'^ CH 2 .CH 2 .CH 3 

B.P. 155.0“ (1) Df = 0.7929 (2) nf?= 1.4370 (1) 

1:8468 (1) Signaigo, Cramer, J. Am. Chem. Soc. 55, 3331 (1933). (2) Evans, J. Inst. Petroleum 
Tech. 24, 328 (1938). 


1:8472 n-BUTYLCYCLOHEXANE CH 2 —CH® 

(Hexahydro-7i- n / 


H C 10 H 20 BeU. S.N. 452 


butylbenzene) 


HaC 


^OHr-CH,^ \3H2.0H2.0H2.0H3 


BJ>. 180.2“ (1) MJ». -78.6“ (2) D^® = 0.7996 (3) 


„20 


1.4408 (1) 


1:8470 (1) Signaigo, Cramer, J. Am. Chem. Soc. 55, 3332 (1933). (2) Timmermans, Bull. aoc. 
chim. Belg. 36, 603 (1927). (3) D'yakova, Lozovol, Chem. Abs. 33, 6265 (1939). 
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LIQUID HYDROCARBONS, NAPHTHENES 1:8476-1:8490 


1:8476 frons-DECAHYDRONAPHlHALENE CioHi* BelLV-OJJ 

Ha Hs 

C C 

HiC^II—^CHj 

Hji H ins 

V V 

Ha Ha 

B.P. 185.5“ (1) M.P. -31.47° (1) Df = 0.8609 (1) ng* = 1.46968 (1) 

Commercial “ decalin ” is a mixt. of C -f f^?s-decahydronaphthalene (1:8480) (2). 

1:8476 (1) Seycr, Walker, J. Am. Cliem. Soc. 60, 2125-2128 (1938). (2) Hfickel, Ann. 441,1-48 
(1924). 


1:8480 cw-DECAHYDRONAPHTHALENE Hg CioHig BeH. V-92 

C C 

/ \ / \ 

H 2 C H—C CH 2 

Hai) H—h dlla 

\ / \ / 

c c 

Ha Ha 

B.P. 194.6° (1) M.P. -43.36° {!) Df = 0.8963 {1) ng* = 1.48113 <1) 

Commercial “ decalin ” is a mixt. of C -f ^rons-dccahydronaphthalene (1:8476) (2). 
1:8480 <1> Seyer, Walker. /. Am. Chem. Soc. 60, 2125-2128 (1938). (2) Huckol, Ann. 441, 1-48 


CioHis Bea. V-92 


1:8484 ISOAMYLCYCLOHEXANE 

(Hexahydroisoamyl- 

benzene) 


rE CH2—CHa H 

HaC"^ I 

\ / 

CHa-CHa 


BeU. S.N. 453 


CHa.CHa.CH(CH,)j 


B.P. 193° (1) DJ® = 0.8033 (1) 

1:8184 (l) D’yakova, Loaovol, Chem. Abe. 33, 62.55 (1939). 

1:8488 n-AMYLCYCLOHEXAIJE CHa-CH, H C 


ng* >= 1.4433 (1) 


(Hexahydro-n- 

amylbenzene) 

B.P. 201.4-201.9^’ (1) 


/' '^dj.CHa.CHa.CHa.CHa.CH, 

\ / 

CHa.CHa 


BeiL S.N. 453 


D|® = 0.8044 (2) 


ng® = 1.4443 {2) 


1:8488 (1) Signaigo, Cramer, J. Am. Chem. Soc. SB, 3332 (1933). (2) O'yakova, Lozovot, 

Chem. Abe. 33, 6255 (1939). 


1:8490 DICYCLOHEXYL 

(Cyclohexylcyclohexane; 

dodecahydrobiphenyl) 


CiaHaa BeU. V-108 
CHa-CHa H H CHa.CHa 


/ \ 
CHa * 

'^CHa.CHa^ 




^CHa.CHa^ 


B.P. 336.5-237.5° (1) M.P. 3.6-4.0° = 0.8848 (2) ng® = 1.4795 (2> 

1:8436 (1) Signaigo, Cramer, J. Am. Chem. Soc. 55, 3332 (1933). (2) Evanz, J. Inet. Petroleum 

Tech. 34, 661-552 (1938). 



ORDER I: SUBORDER I: GENUS 9: HYDROCARBONS 
Division B, Liquids 
Section 6. Alkanes 


CHj C 1 JH 12 

CHa.C^.CHa 

(!:H3 

B.P. +9.4° <1); 9.45° ( 2 ) M.P. -16.6JJ° ( 2 ) = 0.«13 ( 1 ) 


1:8499 2,2-DIMETHYLPROPANE 

(Tetramethylmethane, 
neopentane) 


'll) 


BeU. M41 


1.3513 (1) 


1:8490 (1) Whitmore, Homing, ./. Am. Chem. Soc. 55, 3805 (1933). (2) Aston, Messerly, 

J. Am. Chem. Soc. 58, 236 (1936). 


1:8500 2-METHYLBUTANE 

(Isopentane) 


CH3.CH.CH2.CH3 

in. 


B.P. +37.95° <I) M.P. -159.6° (1) Di® = 0.63470 <1) 

= 0.61973 (1) 


CsHij Beil. 1-134 
n},® = 1.35796 (1) 


1:8500 (1) Timmermans, Martin, chim. phys. 93, 748-749 (1926). (2) Wibaut, Hoog, et al., 

Rec. trav. chim. 58, 372-377 (1939). 


1:8505 n-PENTANE CH3.CH2.CH2.CH2.CH3 CftHig Beil. M30 

BJ».+36.1° (1) (2) M.P.-139.7° (2) (3) = 0.63114 (1) = 1.35769 (4) 

= 0.63633 <4) = 1.35495 (4) 

[For prepn. (50-53% yield) from 2-bromopentanc via R.MgBr cpd. see (5).] 

1:8505 (1) Timmermans, Hcnnaut-Roland, J. chim. phys. 32, 501-503 (1935). (2) Mair, 

J. Research Natl. Bur. Standards 9, 471 (1932). (3) Timmermans, Bull. soc. chim. Belg. 43, 

626 (1934). (4) Shepard, Henne, Midgley, J. Am. Chem. Soc. 53, 1948-1958 (1931). (5) Nol- 

ler, Organic Syntheses 11, 84-86 (1931). 


1:8510 2,2-DIMETHYLBUTANE 

(Neohexane) 


CH3 

ch8.<!:.ch2.ch3 

(!:h3 


CeHu Beil. 1-150 


B.P. 49.7° U) (2) M.P.-98.7°U) = 0.6494 (1) (4) n?? = 13689 (1) (4> 

= 0.64475 (1) = 1.36615 (1) 


[For prepn. ( 11 % yield) from /er-butyl chloride -f- C2H5.MgBr -f CU2I2 see ( 3 ).] 


1:8510 (1) Hicks-Bruun, Bruun, Faulconer, J. Am. Chem. Soc. 61, 3100 (1939). (2) Wibaut, 
Hoog, et al., Rec. trav. chim. 58, 372-373, 377 (1939). (3) Marker, Oakwood, J. Am. 
Chem. Soc. 00, 2598 (1938). (4) Schmorling, Friedman, Ipatieff, J. Am. Chem. Soc. 2448 

(1940). 
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LIQUID HYDROCARBONS, ALKANES 


1 : 8515 - 1:8530 


1:8515 2,S-DIMETHYLBUTANE 

(Diisopropyl) 


H H 


CH 3 . 


<!)—i.CHs 
^Hs djHs 


CaHu 


BeiL 1-151 


B.P. +58.0“ (1) M.P. -189.0“ (2) Df = 0.6615 (2) = 1.3750 (2) 

57.9“ (2) nif? = 1.3788 (2) 

[For prepn. from pinacol sec (3).] 


1:8515 (1) Bruun, Hicks-Bruun, J. Research Natl. Bur. Standards 5» 937 (1930). (2) Bruun, 
Ilicks-Bruun, Faulconer, J. Am. Oieni. Soc. 59, 2357 (1937). (3) Cramer, Mulligan, J. Am, 

Chem. Soc. 58, 373 374 (193G). 


1 :8520 2-METHyLPENTANE 

(Isohexane) 


CHs 


H 

.(ll.ClIs.CHj.CHs 

(*:h3 


B.P. 60.8“ (1) 
60.3° (U) 


M.P. -154.0“ (1) 


Df 


= 0.6587 (1) 


CgHi 4 BeO. 1-148 


nf? = 1.3716 (2) 
= 1..3684 (1) 


C with alk. KMn 04 (as for 7i-hexane 1:8530) gives heavy brown ppt. after 1 min. htg. — 
C with Br^ in C(.34 (T 1.91) slightly decolorizes 0.1 ml. reagt. after 4 hrs. 

[For prepn. from 2-methyli)entanol-2 (1 :()190) see (4).] 


1:8520 (!) Bruun, Hicks-Hruun, Faulconer, J. Am. Chem. Soc. 59, 2357 (1937). (2) Smitten- 

berg, Hoog, Ilcnkfis, J. Aw. Chem. Soc. 60, IH (1938). (3) Wibaut, Hoog, et al., Rec. trav. 

chim. 58, 372 -373; 377 (1939). (4) Cramer, Mulligan, J. Am. Chem. Soc. 58, 373-374 (1936). 


1:8525 S-METHYLPENTANE H CeHu BeU. H49 

CH,.CH2.i.CH2.CH3 

ills 

B.P. 63.3“ (1) (4) M.P. -118° (3) Df = 0.6640 (2) = 1.3764 (2) 

63.8° (2) nf? = 1.3738 (2) 

C shaken with alk. KMn 04 (as for n-hexane 1:8530) turns green immediately (dif. from 
w-hexane). 

[For prepn. from 3-methylpcntanol-3 (1:6189) see (5).] 

1:8525 (l) Smitteiiberg, Hoog, Henkes, J. Am. Chem. Soc. 00, 18 (1938). (2) Bruun, Hicks- 

Bruun, Faulconer, J. Am. Chem. Soc. 59, 2357 (1937). (3) Bruun, Hieks-Bruuii, J, Research 
Natl. Bur.. Standards 5, 937 (1930). (4) Wibaut, Hoog, ct al., Hec. trav. chim. 58, 372-373, 
377 (1939). (5) Cramer, Mulligan, J. Am. Chem. Soc, 58,373-374 (1936). 

1:8530 n-HEXANE CH 3 .CH 2 .CH 2 .CH 2 .CH 2 .CH 3 CsBu BeU. 1-142 

B.P. 68.8° (1> (2) M.P. -95.0° 2) Df = 0.65945 (3) /if - 1.37506 (3) (1) 
-95.5° (1) 

C is not visibly reactive to Br 2 in CCI 4 (T 1.91) after 4 hrs. — 0.1 ml. C shaken at 100° 
in stoppered tt. with 1 ml. 0.1 N KMn 04 and 0.6 ml. N NaOH was still purple after 1 min., 
turned dull blue in 2 min., and green in 3 min. 

1:6530 (l) Smittenberg, Hoog, Henkes, J. Am. Chem. Soc. 60, 18 (1938). (2) Timmermans, 

Martin, J. chim. phys. 25, 412 (1928). (3) Shepard, Henne, Midgley, J. Am. Chem. Soc. 53, 
1951-1953 (1931). 
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1:8534 2,2-DIM£THYLPEKrTAN£ 


CHj 


C 7 Hi« Ben. M57 


CH 3 .C.CH 8 .CH 2 .CHS 


MJ». -134° (1) 


= 0.6737 (2) 


■'4 

= 0.66053 (3) 


ng* = 1.38333 (2) 


B.P. 79.3° (1) 

78.9° (2) 

[For prepn. ( 21 % yield) from ter-butyl chloride + w-C 3 FI 7 .Mg.Br + CU 2 I 2 see (4).] 


1:8534 <l) Smittenberg, Hoog, Henkes, J. Am. Chem. Soc. 60,18 (1938). (2) Edgar, Calingaert, 

J . Am. Chem. Soc. 51,1544 -1545 (1929). (3) Wibaut, Hoog, et al., Rec. trav. chim, 58,372-377 

(1939). (4) Marker, Oakwood, J. Am. Chem. Soc. 60,2598 (1938). 


1:8539 2,4-DIMETHYLPENTANE 


B.P. 80.6° (1) <4) M.P. -119.1° (1) 


H H 

chs.<!:;.ch2.<1::.ch3 
ills djHs 

Df* = 0.6731 (2) 

Z)f = 0.66837 (4) 


CjHie Ben. 1-158 


ng* = 1.38333 (3) 


1:8539 (l) Smittenberg, Hoog, Henkes, J. Am. (Uiern. Soc. 60, 18 (1938). (2) Chavanne, de 

Graef, Bull. soc. chim. Belg. 33, 375 (1924). (3) Edgar, Calingaert, J. Am. Chem. Soc. 51, 

1544-1545 (1929). (4) Wibaut, Hoog, et al., Hec. trav. chim. 58, 372-377 (1939). 


1 :8544 2,2,3-TRIMETHyLBUTANE 

(^'Triptane”) 


B.P. 81.0° (1) (3) 
80,9° (2) 


CH 3 H 

CHa.i—i.CHs 

M,P. -35.0° (2) = 0.6900 (2) (3) 

-36.3° (1) af = 0.68683 (3) 


C 7 H 18 BeU. S.N. 10 


ng* = 1.38940 (2) 


1:8544 ( 1 ) Smittenberg, Hoog, Henkes, J. Am. Chem,. ^Soc. 60, 18 (1938). (2) Edgar, Calingaert, 
J. Arn. Chem. Soc. 51,1544-1545 (1929). (3) Wibaut, et al., Rec. trav. chim. 58,372-377 (1939). 


1:8549 3,3.DIMETHYLPENTANE 


CHs 

CH3.CH2.d;.CH2.CHj 


C7H16 


Beil. M58 


i 


Hs 

B.P. 86.1° (1) (3) MJ>. -135.0° 24® = 0.6934 (2) ng“ = 1.39114 (2) <l) 

86.0° (2) {!) <2) (3) 24® = 0.68911 (3) 

[For prepn. ( 11 - 20 % yield) from <er-amyl chloride -f C 2 H 5 .Mg.Br -f CU 2 I 2 see (4).] 

1:8549 ( 1 ) Smittenberg, Hoog, Henkes, J. Am. Chem. Soc. 60, 18 (1938). (2) Edgar, Calingaert, 

J. Am. Chem. Soc. 51, 1644-1546 (1929). (3) Wibaut, Hoog, et al., Rec. trav. chim. 58, 372- 

377 (1939). (4) Marker, Oakwood, J. Am. Chem. Soc. 60, 2698 (1938). 


1:8554 2,3-DIMETHYLPENTANE 


B.P, 89.7° (1) 
89.8° (2) (3) 


M.P. (glass) 


H H 

CHa-d)—A gHj-CH, 

djHjdlHs 

= 0.6953 ID 
2Jf = 0.69087 (3) 


CrHit Beil. 1-157 


- 1.39301 ID |2) 
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1:8M4 (1) Edgar, CaUngaort, J. Am. Chem. Soc. SI, 1644-1545 (1929). (2) Smittenberg, Hoog, 
Henkes, J. Am. Chem. Soc. 60, 18 (1938). (3) Wibaut, Hoog, ot td., Rec. trav. chim. 58, 372- 
377 (1939). 

1:8559 2-METHYLHEXANE 

(Isoheptane) 


B.P. 90.0° (1) M.P. -119.1° {]) 

90.1° (2) (4) -118.2° (2) 

90.3° (3) - 120.3° (3) 

1:8559 {}) Edgar, Calingaort, J. Am.. Chem. Soc. 51, 1544 1545 (1920). (2) Smittenberg, Hoog, 
Henkes, J. Am. Chem. Soc. 60, 18 (1938). (3) Whitmore, Orem, J. Am. Chem. Soc. 60, 2574 

(1938). (4) Wibaut, Iloog, ct al., Hec. Irnv. diim. 58, 372-377 (1939). 

H 

1:8564 3-METHYLHEXANE CII 3 .CH 2 .AcH 2 .CH 3 CvHxe Beil. 1-167 

(*)Il3 

B.P. 91.8°<1> M.P. -119.4'’(2) = 0.6870 ( 1 ) n?? = 1.38873 ( 1 ) 

1:8564 (1) Edgar, Calingaert, .J. Am. Chem. Soc. 51, 1544-1545 (1929). (2) Timmermans, 
Bull. soc. chim. Belg. 64 (1921). 


H C 7 H 16 Beil. M 66 

ch8.(!:.ch2.ch2.cH8.ch3 

(!:h3 

= 0.6789 (1) = 1.38500 (1) (3) 

= 0.67437 (4) 


1:8569 3-ETHYLPENTANE CH3.Cn2.C.CH2.CH3 

(i’H2.CH3 

B.P. 93.3° (1) M.P. -118.8° (2) Df = 0.6984 (1) 


C7H16 


«20 


Beil. 1-157 


1.39366 (1) 


1:8569 <l) Edgar, Calingaort, J. Am. Chem. Soc. 51, 1544-1545 (1929). (2) Huffman, Parks, 
Thomas, J. Am. Chem,. Soc. 52, 3242 (1930). 


1:8575 /i-HEPTANE CH 3 . (CH 2 ) 6 .CH 3 C 7 H 16 Beil. 1-164 

B.P. 98.4° (1) (2) (3) (4) (5) M.P. -90.66° (2) (3> 

-90.5° (1) 

Dt® = 0.68376 (3) (2) n?? = 1.3877 (3) <2) (1) 

- 0.67963 (2) = 1.38553 (2) 

1:8575 (l) Edgar, Calingaert, J, Am. Chem. Soc. 51, 1544-1545 (1929). (2) Shepard, Henne, 

Midgley, J. Am. Chem. Soc. 53, 1951 1953 (1931). (3) Hicks-Bruun, Bruun, J. Research 

NaU. Bur. Standards 8, 534 (1932). (4) Smittenberg, Hoog, Henkes, J. Am. Chem. Soc. 66, 

18 (1938). ( 5 ) Brooks, J. Research Natl. Bur. Standards 21,850 (1938). 


1:8580 


2,2,4-TRIMETHyLPENTANE 

(“ Is<X)ctane ”) 


CH 3 CH 3 
CH 3 .(l;.CH 2 .(!;.CHa 
(!)H3 i 


CgHig Beil. 1-164 


B.P. 99.334° (1) MJ». -107.311° (1) = 0.69183 (1) ng* = 1.39146 (1) 

= 0.68786 (2) = 1.38899 ( 1 ) 

C is used as a standard fuel in detn. of anti-knock value of gasoline. [For study of impuri¬ 
ties in crude synthetic C see (3).] 
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1:8580 (1) Brooks, J. Research Natl. Bur. Standards W, 850 (1938). (2) Wibaut, Hoog, et al., 

Rec. trav. chim. 58, 372-377 (1939). (3) Brooks, Clcaton, Carter, J. Research Natl. Bur. 
Standards 19, 319-337 (1937). 


1:8585 2,2-DIMETHyLHEXANE CH 3 CgHia BeU. S.N, 10 

CH3.(l:.CHa.CH8.CH2.CH3 

(!:h3 

B.P. 106.8-107.1° (1) = 0.6953 ( 1 ) = 1.3930 (1) < 2 ) 

106-107° (2) 

[For prepn. (14% yield) from ^cr-butyl chloride + n-C4H9.Mg.Br + CU 2 I 2 see (3).] 

1:8585 (1) Schurman, Boord, J. Am. Chem. Soc. 55, 4933 (1933). (2) Noller, J. Am, Chem. Soc. 

51, 698 (1929). (3) Marker, Oakwood, J. Am. Chem. Soc. 60, 2598 (1938). 


1:8590 2,6-DIMETHYLHEXANE 

(Diisobutyl) 


H H CgHis 

CH3.(!:.CH2.CIl2.(^.CH3 

ills ina 


Ben. 1-163 


B.P, 109.3° (1) <3) M.P. - 94 . 0 ° (1) {3) 2)f = 0.69376 (2) nf? = 1.39397 (1) 
109.4° (2) of = 0.69015 (3) 


1:8500 (1) Smittenbcrg, Hoog, Henkes, J. Am. Chem. Soc. 60, 18 (1938). (2) Timmermans, 
Hennaut-Roland, J. chim. phys. 29,530-531 (1932). (3) Wibaut, Hoog, ct al., Rec. trav. chim. 

58, 372-377(1939). 


1:8593 2,2,8-TRIMETHYLPENTANE CHg H CgHig Beil. S.N. 10 

CHs.i—i.CH 2 .CHs 

in, in, 

B.P. 110.3° (1) = 0.7173 ( 1 ) «!? = 1.4030 ( 1 ); cf. (2) 

110.1° (2) (3) = 0.71313 (3) 

1:8593 (l) Laughlin, Whitmore, J. Am. Chem. Soc. 55, 2608 (1933). (2) Smittenberg, Hoog, 

Henkes, J. Am. Chem. Soc. 60, 18 (1938). (3) Wibaut, Hoog, ct al., Rec. trav. chim. 58, 372- 

377 (1939). 

1:8595 3,3-DIMETHyLHEXANE CHg CgHig Beil. S.N. 10 

ch8.ch2.(!:.ch2.ch2.ch3 

in, 

BJ». 110.7-111.3° <1) = 0.7078 (1) = 1.3993 (1) 

111-113° (2) 

(For prepn. (23% yield) from <€r-amyl chloride -f n-C 3 H 7 .Mg.Br -f CU 2 I 2 see (3).] 

1:8595 (l) Schurman, Boord, J. Am. Chem. Soc. 55, 4933 (1933). (2) Noller, J. Am. Chem. Soc. 

51, 598 (1929). <3) Marker, Oakwood, J. Chem. Am. Soc. 60, 2598 (1938). 
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LIQUID HYDROCARBONS, ALKANES 


1 : 8600 - 1:8635 


H H H 

1:8600 2,3,4-TRTMETHyLPENTANE CHs.d— c! -i.CH* CgHis Bea.S.H .10 

(!:Hj (!;h3 (!:h8 

B.P. 113.8“ (1) = 0.7197 (1) = 1.4045 (1) 

1:8600 (1) Laughlin, Whitmore, J. Am. Chem. Soc.'SS, 2608 (1933). 

1:8605 2,3,3-TRIMETHyLPENTANE H CHj CgHig Beil. S.N. 10 

CHa-C—(^.CHg.CHa 
(!:h3 (!:h5 

B.P. 113.6“ (1) = 0.7358 (1) - 1.4074 (1) 

1:8605 (1) Lauglilin, Whitmore, J. Am. Chem. Soc. 55, 2608 (1933). 

1:8610 2,3-DIMETHYLHEXANE H H CgHig BeU. S.N. 10 

CHs.(*)—icHg.CHg.CHg 
(*;h 3 (i:H3 

B.P. 115.8“ <1) (2) Z)f = 0.71334 (2) nf? = 1.4015 (1) 

= 0.70839 (2) 

1:8610 (1) Smittnnbcrg, Hoog, Henkos, J, Aju. Chem. Soc. 60, IS (1938). (2) Wibaut, Hoog, 
ct aL, Hec. Irav. chim. 58, 372-377 (1939). 

1:8615 2-METHYLHEPTANE H CgHis BeU. M61 

CIL.i.CHg.CHg.CHg.CHg.CHg 

ills 

B.P. 117.3“ <1) M.P. -111.3“ (1) 2^8 = 0.6985 (1) = 1.3949 {1> 

1:8615 (l) Leslie, J. Research Nail. Bur. Standards 10, 617 (1933), 


1:8620 3,4-DIMETHYLHEXANE 

(Di-sec-butyl) 


B,P. 117.8° (1) (2) 


Clia.CHa 


H H 


CH 2 .CH 8 


CHs Clh 

Df - 0.71951 (2) 
Df = 0.71548 (2) 


Beil. 1-163 


nf? = 1.4044 (1) 


1:8620 ( 1 ) Smittenberg, Hoog, Henkes, J. Am, Chem. Soc. 60, 18 (1938). (2) Wibaat, Hoog, 
et al., Rec. trav. chim. 58 372-377 (1939). 


1:8635 4-METHTLHEPTAITE H CgHig BeU. M63 

CHa.CH,.CH2.(i;.CH8.CH2.CHg 

(liHg 

B.P. 118.0“ (1) Di8.6 = 0.7166 (1) = 1.30814 (2) 

= 1.40063 (1) 

1:8625 (1) Brown, Carr, Ind. Eng. Chem. 18, 721 (1926). (2) Maman, Compt. rend. 205, 320 
(1937). 
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1:8630 8-ETHYL-3-METHY1PENTANE CH 3 

a-CHa-d:. 


CgHis Beil. S.N. 10 

CH 3 .CH 2 .C.CH 2 .CUS 

djHs.CHs 

B,P. 118.4° ( 1 ) (2) M.P. -90.9° ( 1 ) (2) tlf = 0.72743 (2) = 1.4081 (1) 

Sif = 0.73358 (2) 

1:8630 (1) Smittenberg, Hoog, Henkes, J. Am, Chem. Soc. 60, 18 (1938). (2) Wibaut, Hoog, 
et al., Rec. trav. chim. 68 , 372-377 (1939). 


1:8635 3.ETHYLHEXANE H CsHig Beil. M63 

ch3.ch2.(!:.ch2.ch2.ch3 

djHj.CHs 

B.P. 118.9° ( 1 ) Z)}i = 0.7137 ( 2 ) nf? = 1.40138 (3) 

= 1.3993 (1) (2) 

1:8635 (1) Zelinsky, Kasansky, Plate, Ber. 68, 1872 (lOii.’j). {2) Clark, Hicgel, J. Am. Chem. Soc. 
34,678 (1912). (3) Maman, Compt. rend. 866. 320 (1937). 


1:8640 S-METHYLHEPTANE 


H CjHis 

i.d).CH2.CH2.CH2.( 


BeU. 1-163 


CH 3 .CH 2 .C.CH 2 .CH 2 .CH 2 .CHS 

of = 0.7095 (1) nf = 1.3988 (1) 

= 0.70178 (2) 

1:8640 (1) Smittenberg, Hoog, Henkes, J. Am. Chem. Soc. 60, 18 (1938). (2) Wibaut, Hoog, 
Rec. trav. chim. 68 , 372-377 (1939). 


B.P. 119.1° <I) ( 2 ) 


1:8645 2,2,4,4-TETRAMETHYLPENTANE C 9 H 20 Beil. S.N. 10 

CHa CHa 

CH3.(!:.CH2.(i:.CHs 
djHa djHs 

B.P. 133.30° (1) M.P. -67.0° <1) ‘ = 0.7185 (1) - 1.40695 (1) 

1:8645 ( 1 ) Whitmore, Southgate, J. Am. Chem. Soc. 66, 2573 (1938). 


1:8650 2,2,6-TRIMETHYLHEXANE CH 3 H CgHao BelL S.N. 10 

CHs.d;.CH2.CH2.(!3.CHj 

dlHs iua 

BJ>. 134.09° (1) M.P. -106.35° (1) Z^® = 0.70755 (1) = 1.39967 (1) 

nf 1.39736 (1) 

1:8656 (1) Brooks, Cleaton, Carter, J, Research Natl, Bur, Standards 16, 331 (1937). 
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LIQUID HYDROCARBONS, ALKANES 


1:8655-1:8680 


1:8655 n-OCTANE CH 3 . (CH 2 ) 6 .CH 8 CsHi* BeU. 1-169 

B.P. 126.69° <1) (2) M.P. -66.90° (1) = 0.70279 (1) ng* = 1.39760 (1) 

-66.82° {2> (3) Dl® = 0.60882 (1) n?j® = 1.39534 (1) 

1 :86S5 (1) Shepard, Henne, Midgley, J. Am. Chem. Soe. 53, 1051, 1953, 1958 (1931). <2) Mair, 

J, Research Natl. Bur. Standards 9,471 (1932). (3) Smitteiiberg, Hoog, Honkes, J. Am. Chem. 
Soc. 60, 18 (1938). 


1:8660 2,4-DIMETHYLHEPTANE H H CeHao BeU. S.N. 10 

CH3.(!:.CH2.(t:.CHs.CH2.CHs 
(*)H3 (*^H3 

B.P. 133.0° (1) Df = 0.7168 (1) n?? = 1.4023 (2) 

n?>® = 1.4014 (3) 

1:8660 (1) Rinhards, Shipley, J. Am. Chem. Soc. «38, 996 (1916). (2) Tuot, Compt. rend. 197, 
1436 (1933). (3) Clarke, Beggs, J. Am. Chem. Soc. 34, 62 (1912). 


1 :8665 2,6-DIMETHyLHEPTANE 


H 

cH3.icH2.cH2.cH2. 


A: 


C 9 H 20 

CH 3 


BeU. 1-167 


CH3 CH3 

B.P. 136.21° (1) M.P. -102.95° (1) Z)|® = 0.70891 (1) = 1.40073 {!) 

1:8665 (1) White, Rose, Calingaert, Soroos, J. Research Natl. Bur. Standards Zi, 316-319 (1939). 


1:8670 2,6-DIMETHYLHEPTANE H H C 9 H 20 Beil. 1-167 

CH3.A.CH2.CH2.icH2.CH3 

Ahj (!:Hs 

B.P. 135.8° {!) Df = 0.7198 (1) ng* = 1.4033 (2) 

ng® = 1.4020 (3) 

1:8670 ( 1 ) Richards, Shipley, J. Am. Chem. Soc. 38, 996 (1910). (2) Tuot, Compt. rend. 197, 

1436 (1933). (3) Clarke, Beggs, J. Am. Chem. Soc, 34, 60 (1912). 


1:8675 3,3-DIMETHYLHEPTANE CHs C 9 H 20 Beil. S.N. 10 

ch3.ch2.(!:.ch2.ch2.ch2.ch3 

(!:h3 

B.P. 137-138° (1) Ei. = 0.7304 (1) = 1.4096 (1) 

1:8675 (1) NoUer, J. Am. Chem. Soc. 51, 598 (1929). 


1:8680 8,3-DIBTHYLPEHTANE CH^CH, CsHm Beil. S.N. 10 

CH,.CH2.icH2.CH, 

(!:H2.CH8 

BJ». 188.2° (IJ JSf = 0.75222 (1) ng - 1.42067 (1) 

1:8080 (1) Morgan, Carter, Duck, J. Chem. Soc. 137, 1252-1259 (1925). 
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1:8685 2,3-DIM£THYLH£PTAN£ 


B.P. 140.65*^ <1) 


H H C 9 H 20 Beil. S.N. 10 
CHs. i_A ,CH2.CH2.CH2.CH8 

in, in, 

1 ^?* = 0.7S35 (1) = 1.40860 (1) 


1:8685 (1) Whitmore, Southgate, J. Am, Chem. Soc. 60, 2573 (1938). 


1:8690 


4-METHyLOCTANE 


CH3.CH2.CH; 


H C9H20 

AcH2.cH2.cH2.cH3 


Beil. S.N. 10 


CH, 

B.P. 143.433° (1) M.P. -119.1° (1) JDI** = 0.7345 (I) n?? = 1-4078 (1) 

1:8690 (1) White, Glasgow, J. Research Natl. Bur. Standards 19, 432 (1937). 


1:8695 3-ETHYLHEPTANE H C 9 H 20 Beil. S.N. 10 

cHs.cH2.Ac1i2.cH2.cH2.cH3 

(!:H2.ch3 

B.P. 143.1° (1) (2) Df = 0.7373 (1) n|? = 1.4090 (1) (2) 

1:86»S <1) Whitmore, Orem, J. Am. Chem. See. 60, 2574 (1938). (2) Whitmore, Southgate, 
J. Am. Chem. Soc. 60, 2573 (1938). 


1:8700 2.METHYLOCTANE H C9H20 Beil. M66 

CH,.A(CH 2 ) 6 .CH 3 

(!)H 3 

B.P. 143.366° U) M.P.-80.6° 0) = 0.7134 (1) (2) ng* = 1.4033 (1) (2) 

143.80° (2) 

1:8700 (1) White, Glasgow, J. Research NaU. Bur. Standards 19, 426 (1937). (2) Whitmore, 

Orem, J, Am. Chem, Soc. 60, 2574 (1938). 


1:8705 3-METHYLOCTANE H C 9 H 20 Beil. S.N. 10 

CH 8 .CH 2 .A(CH 2 ) 4 .CHs 

(!;h3 

B.P. 144.18° (1) M.P. -108°<1) = 0.7310(1) nf? = 1.4066 (1) 

1:8766 (1) White, Glasgow, J.Beeearch NaU, Bur. Standard* 19, 429 (1937). 

1:8710 n-NONANE CH8.(CH2)7.CHs C9H20 Beil. 1-166 

B.P. 160.71° (1) M.P. -53.68° (1) 1^® = 0.71780 (1) = 1.40563 (1) 

160.73° (2) -63.70° (2) (3) 1^® = 0.71398 (1) rt§ = 1.40318 (2) 

1:8710 (1) Shepard, Heime, Midgley, J, Am, Chem. Soc. 53 , 1961, 1958 (1931). (2) Mair, 
J, Research NaU. Bur. Standards 0 , 471 (1932). (3) Sniittenberg, Hoog, Henkes, J. Am. Chem, 
Soc, 00 , 18 (1938). 
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1:8720 2,7-DIMETHYLOCTAHE H H CioHj* BdL M60 

(Diisoamyl) CH,.i(CH,) J.CHa 

^Hs iu* 

B.P. 160.0° (1) MJ». -49.2° (1) 1^® = 0.72268 (1) - 1.41049 (1) 

= 0.71876 (1) 

1:87)80 (1) Timmermans, Hennaut-Roland, Cent. 1030, 1, 1613. 


1:8800 n-DECANE CHa.(CH2)8.CH3 C 10 H 22 Befl. 1-168 

B.P. 174.06° (1) M[.P. -29.68° (2) 1^® = 0.72994 (3) ng* = 1.41203 (1) 

174.02° (2) -29.76° (1) = 0.72643 (1) nff = 1.40961 (2) (3) 

1:8800 ( 1 ) Shepard, Henne, Midgley, J. Am. Chem. Soc. 63, 1951, 1963, 1958 (1931). (2) Mair, 
J. Research Natl. Bur. Standards 9, 471 (1932). (3) Bruun, Hieks-Brutm, J. Research Natl. 

Bur. Standards 8, 587 (1932). 


1:8820 n-UNDECANE CH8.(CH2)9.CHs CuHaa Beil. 1-170 

(n~Hendecane) 

B.P. 196.84° (1) M.P. -26.66° (1) /^® = 0.74026 (1) nf,® = 1.41727 (1) 

-25.61° <2) Df = 0.73667 (1) = 1.41496 (2) 

l:88!jo (1) Shepard, Henne, Midgley, J, Am. Chem. Soc, 63, 1951, 1953, 1958 (1931). (2) Mail, 

J. Research Natl. Bur. Standards 9, 471 (1932). 


1:8840 n-DODECANE CH3.(CH2)io.CH3 C 12 H 26 Beil. 1-171 


B.P. 216.23° (1) M.P. -9.73° (1) 
-9.61° (2) 


n|? = 1.42188 (1) 
Lf = 0.74642 (1) n|? = 1.41962 (2) 


1:8810 ( 1 ) Shepard, Henne, Midgley, J. Am. Chem. Soc. 63, 1951, 1953, 1958 (1931). (2) Mair, 

J. Research Natl. Bur. Standards 9, 471 (1932). 


1:8860 n-TETRADECANE CH3.(CH2)i2.CH3 C 14 H 30 Beil, 1-171 

B.P. 262.6° (1) M.P. +6.6° (2) Di° = 0.7636 (3) 

1:8800 (1) Krafft, Ber. 15, 1700 (1882). (2) Parks, Light, J. Am. Chem. Soc. 50, 1511 (1934). 
(3) Egloff, “ Physical Constants of Hydrocarbons ” I, 88 (1939). 


1:8880 n-PENTADECANE CH 3 .(CH 2 )i 3 .CH 8 C 16 H 82 Beil. 1-172 

B.P. 270.5® (1) M.P. 4-10® (1) = 0.7689 (1) nl? * 1.431 

1:8880 (1) Krafft, Ber. 15, 1700-1701 (1882). 



1:8900 


GENUS 9, DIV. B, SECT. 6 


602 


1:8900 n-HEXADECANE CHs.(CH 2 )i 4 .CH 8 CmHj 4 Befl. 1-178 

(Cetane) 

B.P. 388.6;8s cor. (1) M.P. +18.1° (2) (3) = 0.7751 (4) = 1.4358 (4) 

Cryst. from w-propyl ale. oontg. a little MeOH (3), 

[For prepn. from eetyl iodide by reduction with Zn dust + AcOH (85% yield (5); 90% 
yield (6)) see (5) (6); with Zn/Cu couple (90% yield) see {(3); or with H 2 -f BaCOs— 
Pd catalyst see (6); for prepn. by hydrogenation of hexadeccne-1 (1:7000) see (3) (7).] 

[For f.p.-compn. curves of systems: C + n-heptadecane (1:7035) see (2); C + w-octa- 
decane (1:7040) see (3); C -f w-hexadecene-1 (1:7000) see (7).] 

1:8900 (1) Francis, Wood, J. Chem. Soc. 1926, 1423. (2) Carey, Smith, J. Chem. Soc. 1983, 
1348-1351, ( 3 ) Snath, J. Chem, Soc. 1932, 739-741. (4) Waterman, van't Spijker, Van 
Westen, Rec. trav. chim. 48, 1110 (1929), (5) Levene, Organic Syntheses 15, 27-28 (1935). 
(6) Carey, Smith, J. Chem. Soc. 1933, 340-347. (7) Langedijk, Brezesinska Smithuysen, 

Rec. trav. chim. 57, 1060-1054 (1938). 



CHAPTER XII 

ORDER I; SUBORDER H: COLORED COMPOUNDS 

1. Alphabetical Name Index* 


Acenaphtbenequinone. 1: SMO 

Alizarin. 1:9105 

Anisalacetone. 1:9013 

Anisalaoetophenonc. 1:9011 

a-Anisal-a'-cinnamalacetone. 1:9055 

Anthragallol. 1:9115 

Aiithraciuinonc. 1; 9095 

Anthrarufin. 1:9100 

Benzalacetone. 1:5145 

Benzalacetophenonc. 1:5155 

Bcnzanthrone. 1:9069 

Bonzil. 1:9015 

Biacetyl. 1:9500 

Oamphorquinonc. 1:9083 

Cinnamalacctuiic. 1:5174 

Cinnamalacctophenone. 1:9090 

Dianisalacetone. 1:9045 

Di benzalacetone. 1:9094 

Dicinnamalacetone. 1:9060 

Dif urf urala(?etoiie. 1:9005 

l,4-f)ihydroxyanthraquinone... , .. 1:9085 

Diphenyl trikctoiic. 1:9000 

Dipiperonalacetonc. 1:9080 

Duroquinone. 1:9093 


Fluorenono. 1:9014 

FIuorenonp-4-car boxy lie acid. 1:9087 

Furfiirularctonc. 1:9001 

Furf uriilacc'tophonoiK*. 1:9000 

Furil. 1:9065 

1- Hydroxyanthraquinone. 1:9084 

2 - Hydroxyanthraquin()nc. 1:9110 

2-Mctliylaiithraciui none. 1:9075 

2-Mcthylnaphthoquiiiono-l ,4. 1:9091 

o-Naphthoquinonr (1,4). 119040 

iS-Naphthoquinoiic (1,2). 1:9069 

Phenanthraquinone. 1:9086 

Pil>eron{ilacotone. 1:9099 

Piperonalucctophenone. 1:9035 

Quinhydrone. 1:9070 

Quinono. 1:0095 

Retenequinone. 1:9089 

Thymoquinone. 1:9003 

p-Tolu<iuinone. 1:9007 

V anillalacetone. 1:9050 


2. Chemical Type Index 

(Names used here arc not necessarily same as subject index names) 


I. Monoketones 

A. Saturated 

Benzan throne. 1:9069 

Fluorenono. 1:9014 

Fluorenont^4-carboxy li c 

acid. 1:9087 

B. WUk one uneaturated linkage 

Anisalacetone. 1:9018 

Benzalacetone. 1:5145 

Furfuralacetone. 1:9001 

Piperonalacetone. 1:9099 

Vanillalacetone. 1 :9050 

Anisalacetophenone. 1:9011 

Benzalacetophenonc. 1:5155 

Furfuralacetophenone. 1:9000 

Piperonalacetophenone.... 1:9035 


C. With two unsaturated linkages 

Cinnamalacetone. 1:5174 

Cinnamalacetophenone.. . . 1:9090 

Dianisalacetone. 1:9045 

Di l>enzalacetone. 1:9094 

Difurfuralacetone. 1:9005 

Dipiperonalacetonc. 1:9080 

Phoronc. 1:5190 

D. With three unsaturated linkages 
a-Anisal-of'-ci nnamalace- 

tone. 1:9055 

E. WUh four unsaturated linkages 

Dicinnamalacetone. 1:9060 

II. Diketones 

Benzil. 1:9015 


*For complete alphabetical 
main alphabetical index. 


name index covering all listed names of numbered compounds in this book see the 
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Biacetyl. 1:9500 

Furil. 1:0005 

III. Trikbtones 

Diphcnyltriketone. 1:9009 

IV. Quinones 

A. With no other fnnctiorml group 

Acenaphthencquinone. 1:9090 

An thraq ui none. 1:9095 

Camphorquinone. 1:9083 

Duroquinone. 1:9033 

2~Methylanthraquinone. . . 1:9075 

2-M t'thylnaphihoquinone- 

1,4. 1:9031 

a-N aphthoquinone. 1:9040 

/3-Naphthoquinone. 1:9063 

Phenanthraquinone. 1:9086 

Quinonc. 1:9035 


Retenequinone. 1:9083 

Thymoquinone. 1:9003 

p-ToIuquinone. 1:9007 

B. Phenolic quinones 

1 - Hydroxyanthraquinonc.. 1 : 9084 

2- Hydroxyanthraquinone.. 1:9110 

1 ,2-Dihydroxy an thra- 

quinono. 1:9105 

1,4-Dihydroxy an thra- 

quinone. . 1:9085 

1,6-Dihydroxyanthra- 
quinone. 1:9100 

1,2,3-Trihydroxy anthra- 
quinone. 1:9115 

V. Miscellaneous 

Quinhvdrone. 1:9070 























ORDER I: SUBORDER H: COLORED COMPOUNDS 
Division A, Solids 


- PHORONE (CH3)2C=CH.C0.CH==C(CH3)2 C 9 H 14 O Beil. 1-751 

M.P. 28° B.P. 198.5° 

See 1:5120. Genus 7: Ketones. 


1:9000 FURFURALACETOPHENONE 

M.P. 29° (see text) B.P. 317° dec. 



C13H10O2 Beil. XVn-353 
H==CH-<; 0 —)> 


Yellow cryst. which turn red on stdg. and rapidly darken in sunlight (1). 

C exists in three polymorphic forms ( 2 ); that from solidification of vac. distd. product 
shows m.p. 29°; on recrystn. from pet. ether this yields a “ stable ” form, m.p. 46°. By 
suitable inoculation a third form, m.p. 36°, has also been reported (2). 

[For prepn. of C from furfural 4* acetophenone in ale. NaOH see ( 1 ).] 

C gives in very poor yield an oxime, m.p. 82-83° (3). 


© Furfuralacetophenone2,4-dinitrophenylhydrazone: scarlet cryst., m.p. 169° (4). 

1:9000 (1) Drake, Gilbert. J. Am. Chem. Soc. 4965^966 (1930). (2) Weygand, Strobelt, Ber. 
68. 1844. 1846 (1935). (3) Asahina, Mayeda, Chem. Abs. 27, 4229 (1933). (4) Ferrante, 
Bloom, Am. J. Pharm. 105, 383 (1933). 


1:9001 FURFURALACETONE HC-CH CsHgOz BeU.XVn-306 

hI; I^h=ch.co.ch* 

V 

M.P. 39° 

Eas. sol. ale., ether, CHCI3; dif. sol. pet. ether — Cryst. become reddish on stdg., even in 
dark — [For prepn. in 66 - 66 % yield by alk. condens. of furfural and acetone see {!).] 

C is sol. in cone. H 28 O 4 with pale br.-yel. color which on warm, becomes intense dark wine- 
red. 

C oxidized with bleaching powder suspension gives CHCI3 and, on filtration and acidifn., 
89% yield of furanacrylic ac. (1:0760), cryst. from aq., m.p. 139° (2) — Reacts, aim. explo¬ 
sively with cold cone. HNO3 giving oxalic ac. ( 2 ). 

C 4“ furfural in ale. 4 aq. NaOH yields difurfuralacetone, m.p. 60° (1:9005), q.v. 

© Furfuralacetone phenylhydrazone: from C in ale. treated with phenylhydrazine in 
ale. + AcOH; ndls. from ale.; m.p. 131-132° (3). [On warming with AcOH this prod, 
is converted to 3-methyl-l-phenyl-5-a-furylpyrazoline [Beil. XXVII-567]; cryst. from 
ale., m.p. 102-103° (3).] 

© Furfuralacetone 2,4-dinitrophenylhydrazone: m.p. 241.0° cor. (4) [cf. T 1.14], 

1:9001 ( 1 ) Leuck, Cejka, Organic Syntheses, CoU. Vol. I, 278-279 (1932). (2) Hurd, Thomas, 
J. Am. Chem. Soc. 55, 1648 (1933). (3) von Auwers, Voss, Ber. 42, 4416-4426 (1909). (4) Fer¬ 
rante, Bloom, Am. J. Pharm. 105, 383 (1933). 
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— BENZALACETONE y- \_ch==CH CO CHa Vn-364 

(Benzylidentiacetone; \_ / ^ 

methyl st yryl ketone) 

M.P. 42° B.P. 262° cor. 

See 1:5145. Genus 7: Ketones. 


1:9003 


THYMOQUINONE 

(2-Methyl-5-isopropyl- 

benzoquinone-1,4) 


(CRshi 



M.P. 45.5° B.P. 232° 


C 10 H 12 O 2 Beil. VII-662 


Or.-yel. (OY) this. — Odor sharp like quinone, but also like thymol — Very dif. sol. aq.; 
eas. sol. ale. or ether; sol. CHCI3, CeHe, or hexane — Volat. with steam [use in purifn.] — 
Sol. unchanged in cold cone, H2SO4 or cold fumg. HNO3 — [For prepn. (73-80% yield) from 
thymol see (I).] 

Act. of light (on thin layers) converts to dithymoquinone, pale yel. ndls. (from ale.), 
m.p. 200-201° ( 2 ) (3) — C warmed with dil. alk. gives (like many quinones) dark soln. 
contg. unknown decn. prods. 

C treated with SnCl 2 gives 88% yield (4) thymohydroquinone, white ndls., m.p. 141.5° 
— This prod, also obtd. from C by actn. of SO 2 for several days on hot aq. suspension of C 
(4) (5); also from C.in warm CeHo soln. on treatment with phenylhydrazine ( 6 ), N 2 being 
evolved — Slow evapn. of ether soln. of equal moles C + thymohydroquinone yields thymo- 
quinhydrone, dark grcicn cryst., m.p. 78° dec. (4); dark violet aim. black cryst., m.p. 64° 
(7). 

® 3,6-Dibromoihymoquinone: Heat 0.1 g. C with 5 ml. aq. and 0.2 g. Br 2 for J hr. on 
boilg. aq. bath; wash the red oil with cold aq. until it becomes yel. cryst. Recryst. 
twice from 2 ml, hot ale. (adding a little ether if oil fails to cryst, readily, m.p. 73° ( 8 ) 

(9) (10). 

® Thymoquinone oxime-1 (4-nitrosothymol) : from C in ale. warmed with NH 2 OH.HCI 
-f a little HCl; pale yel. ndls. from CHCI 3 , m.p. 160-162° rap. htg. ( 11 ). [C with free 
NH 2 OH reduces to thymohydroquinone ( 11 ) (see above), with evolution of N 2 .I 

® Thymoquinone (mono)-2,4-dinitrophenylhy(lrazone (2',4'-dinitro-4-hydroxy-2-methyl- 
5-isopropylazol>enzene) [Beil. XVI-148]: from warm ale. soln. of C with equimolal 
quant. 2,4-dinitrophenylhydrazine; darkredndls. (from ale.), m.p.l79-180° [sol. in dil. 
NaOH with violet blue color] (12). 

® Thymoquinone (mono)semicarbazone: from C in ale. soln., stood in cold with J its 
its wt. semicarbazide.HCl; yel. ndls. (from ale.), m.p: 201-202° dec. (13). [From 
AcOH this prod. seps. in bright red cryst. contg. 2 AcOH, rap. lost at room temp, 
yielding yel. cryst., m.p. 204° (14).] 

® Thymoquinone bis-semicarbazone: from C in ale. on prolonged boiling with excess 
semicarbazide.HCl; yel. cr 3 rst., m.p, 237°, sometimes also as white modif. with same 
m.p. (14). 

1:INNI3 ( 1 ) Kremers, Wakeman. Organic Syntheses, CoU, Vol, 1,498-500 (1932). ( 2 ) Liebermann, 

Ber, 10, 2177 (1877). (3) Liebermann. Ilinski, Ber, 18, 3193 (1886). ( 4 ) Conant, Pieser, 

J , Am, Chem. Soc, 45, 2201 (1923). (5) Bargellini, Oazz, chim, ital, 58, 238 (1923). ( 6 ) Giaco- 
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lone, Oazz. Mm. ital. 58, 411 (1928). {7> Siogmund, /. prakU Chem. (2) 92, 359 (1916). 
(8) MuUiken. “ Method " I, 205 (1904). (9) Carstanjen, J. praki. Chem. (2) 8, 65 (1871). 
(10) Chcchik, J. Am. Phirm. 22, 500-510; Cent. 1933, II, 3121. 

(11) Goldschmidt, Schmid, Her. 17, 2061-2062 (1884). (12) Horsche, Ann. 357, 181 (1907). 

(13) Heilbron, Henderson, J. Chem. Soc. 103, 1419 (1913). (14) Henry, Paget, J. Chem. Soc. 
1928, 80. 


— FURFURALACETOPHENONE 

M.P. 46“ B.P. 917® 

See 1 : 9000 . M.P. 29 ®. 


C13II10O2 Ben. XVn-363 
l~-€H=CH.CO— ) > 


- BENZALACETOPHENONE CibHizO BeU. Vn-478 

<Z>^H=cm.co-<;3 

M.P. 68° B.P. 345-348° u.c. 

See 1 : 6156 . Genus 7 . Ketones. 


1:9005 DIFURFTTRALACETONE CisHioOs 

CH=CH.CO.CH=CH- 


-0 


BeU. XIX-140 


M.P, 60“ 

Citron-yellow pr. — Changes to tar on stdg. in air — Eas. sol. ale., ether, CHClsJ dif. 
sol. in boilg. pet. ether. 

[For prepn. from acetone -f excess furfural in dil. aq. ale. NaOH see ( 1 ).] [Use in quant, 
detri. of acetone, even in 0 . 0001 % solns., see ( 2 ).] 

C dis. in cone, or even 40-60% H 2 SO 4 or cone. HCl yielding dark violet-red solns. 

® Difurfuralacetone phenylhydrazone; m.p. 121-122“ (3). 

1:9005 ( 1 ) Claisen, Ponder, Ann. 223, 146 (1884). (2) Tschelinzeff, Nitkin, BuU. soc. chim. (4) 
53, 1130-1139 (1933). (3) Ssurmiii, Chem. Abs. 30, 3430 (1936) ; Cent. 1936, 1, 4432. 

- CINNAMALACETONE C 12 H 12 O BeU. Vn-390 

<( )>—CH=CPI.CH=CH.C 0 .CH 3 

M J>. 68° 

See 1:6174. Genus 7: Ketones. 

1:9007 ^TOLUQUINON? O CtHcOz BeU.Vn-645 

(2-Methylbenzoquinone-l,4) 

O 

M.P. 69® 

Golden-yel. ndls. or pi. — Spar. sol. cold aq., sol. ale., ether — Volatile with steam; subl. 
in Ifts. 

[For prepn. by oxidn. of o-toluidine with KzCrzO? (or MnOz) + H2SO4 see ( 1 ).J 
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C with mixt. of equal vols. cone. H 2 SO 4 + aq. yields polymer, m.p. above 300° [for struc¬ 
ture see (2)] — C -f aq. NaOH gives brown-red color and decomposes — C in AC 2 O (3 pts.) 
+ trace cone. H 2 SO 4 at 50-60° stood overnight yields 2,4,5-triacetoxytoluene; cryst. from 
ale., m.p. 114-115° (3). 

C with 8 O 2 4 * H 2 O readily reduces (4) to p-toluhydroquinone (1:1545) but yield is 
diminished by formn. of sulfonic acids [cf. (5)] — C with SnCl 2 (2 pts.) in boilg. aq. (10 pts.) 
instantly reduces (73% yield <4)) to p-toluhydroquinone (1:1545). 

® ^-Toluquinone oxime (5-nitroso-2-hydroxy-l-methylbenzene) [Beil. VIl-647]: from 
C in aq. + NH 2 OH.HCI (6); ndls. from aq., m.p. 134-135° dec. [This product with 
calcd. amt. NH 2 OH at 60^-70° yields p-toluquinonedioxime [Beil. V1T-(>49J, yel. ndls. 
becoming colorless on drying, rapidly de(U)mposing without melting at 220° (7).] 

® ^Toluquinone biS“(2,4-dinitrophenylhydrazone) : mils, from nitrobenzene, m.p. 269°. 

® ^Toluquinone semicarbazone-4 : from C -j- semicarbazide.HCl in dil. ale. at 0°; 
yel. ndls. from ale., m.p. 178-179° (8). [This i)roduct with tnore semicarbazide.HCl 
yields p-toluquinone bis-sernicarbazone, or.~red. cryst., m.p. 240° dec. (8).] 

1:9007 ( 1 ) Chattaway, Parkes, J. Chem. Soc. 127, 1.309 (1925). (2) Erdtmann, Proc. Roy. Soc. 

A-143, 237- 239 (19.3.3). (3) Thiele, Winter, A nn. 3 JI, 349 (1900). ( 4 ) Erdtnifiiin, Proc. Roy. 

Soc. A-143, 2\H (19,33). (5) Dodgson, J. Chem. Soc. 1930, 2500. (O) (ioldsehmidt. S(rhrnid. 

Ber. 17, 2003 (1884). (7) Nietzki, (Initerniaii, Bcr. 21, 431 (1888). (8) Heilbrori, Henderson, 

J. Chem. Soc. 103, 1417 (1913). 


1:9009 


DIPHENYL TRIKETONE 


CisHioOs 


<(' —C—C—C —^ \ 


Bed. Vn-871 


M.P. 69° 

Golden-yel. ndls. from Igr. — C is exceedingly hygroscopic; readily sol. in aq.; yields 
monohydrate, m.p. 90° (1). 

[For prepn. in 59% yield from dibenzoyhnet hane (1:1480) via bromination and hydrolysis 
see (2).] 

C with excess phenylhydrazine gives on wanning 4-benzeneaz()-l,3,5-triphenylpyrazole 
[Beil. XXV-546]; yel .-red pr. from ale., m.p. 156-157° (3) — C on warming with o-phenyl- 
enediamine in ale. yields 2-phenyl-3-benzoylquinoxaline [Beil. XXlVi-(285)]; yellowish pi. 
from ale., m.p. 153° (4). 

1:9009 ( 1 ) de Neufvillo, von Pechmann, Bcr. 23, 3379-3380 (1890). (2) Bigelow, Hanslick, 

Organic Syntheses 13, 38-40 (1933). (3) Ref. 1, pages 3383-3384. (4) Gastaldi, Cherchi, 

Gazz. chim. ital. 43, I, 301 (1913). 


1:9011 


ANISALACETOPHENONE CieHuOg Beil. Vm-192 


(p-Methoxy- 
benzal-aceto- 
phenone; 4-methoxy- 
chalcone) 


CH 30 -<( )■—ch=ch.co—^ 


M.P. 77° 

Yellow ndls. from ale.; sol. hot. ale., ether, CHCls — On rap. htg. distils partly unde- 
composed. 

[For prepn. (95% yield) from anisaldehyde + acetophenone -f NaOEt in ale. see (1) 

(6).l 
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SOLID COLORED COMPOUNDS 


1:9011-1:9014 


C with AlBra in dry CeHe yields red mol. cpd. (C.AlBrs) or yel. mol. cpd. (C. 2 AlBr 3 ) 
acc. to conditions; latter on warming with CeHe smoothly demethylates and yields an inter¬ 
mediate oil from which hydrolysis gives />-hydroxybenzalacetophenone, m.p. 183® ( 2 ). 
p'or act. of C with NHaOH in either ac. or alk. soln. see ( 3 ). 

C in abs. ale. + PkOH (in abs. ale.) yields a picrate, C.2PkOH; or. ndls.) m.p. 87® (4). 

(g) Anisalacetophenone of-semicarbazone: from C 2.5 moles semicarbazide.HCl + 
2.5 moles KOAc in hot ale.; cryst. from ale., m.p. 168° (5). [From mother liquor, a 
/3 form, cryst. from ale., m.p. 190® can l)e isolated ( 5 ).| 

1:9011 (1) Dippy, Lewis. Hcc. trav. chim. 60, 1003 (1937). (2) Pfeiffer, Haack, Ann. 460, 176- 

177 (1928). (3) von Auwors, Prink, Ann. 493, 223, 233 -235 (1932). (4) Vorlandcr, Ann. 341, 

33 (1905). (5) Stobbe, Bremer,,/. prakt. Chan. (2) 133, 254 255 (1929). (6) Kohler, C-onant, 

J. Am. Chem. Soc. 39, 1702 (1917). 

- BENZALACETOPHENONE Ci 5 Hi 2 () BeU. VII-478 

(Chalcone) C 6 H 5 .CH=CH.CO.C 6 H 5 

M.P. 58® B.P. 345-348® u.c. 

See 1:5155. Genus 7: Ketones. 

1:9013 ANISALACETONE C 11 H 12 O 2 Beil. Vm-131 

(/>-Methoxybenzal- y-V 

acetone) p-CH 30 --^(_J>~CH-CH.C 0 .CH 3 

M.P. 73° 

Lfts. (from MeOH, ether, or AcOEt) — [Vor prepn. (in 83% yield) from p-anisaldehyde 
and acetone see (1).] — Sol. in con(;. H 2 SO 4 with pale yel. color. 

Oxfd. by NaOCl ( 2 ) to CHCI 3 and y)-methoxyciniiamic acid [Beil. X-298], ndls. (from ale.), 
m.p. 170® to turbid liq. t)(*c.oming clear at 185®. 

Sol. in H2S()3 ( 6 % SO3) or in KHSOa sohi. ( 3 ).^ 

With AlBra in dry CeHe yields red mol. cpd. (C.AlBrs) or yellow mol. cpd. (C. 2 AlBr 3 ) 
acc. to conditions; latter hoikd with CeHe yields a half solid ppt. whose alkali sol. portion, 
after pptn. with acjid and recrystn. (from dil. MeOH) yields />-hydroxybenzalacetone [Beil. 
VIII-131], cryst. from MeOH, m.p. 101-102° (4). 

® Anisalacetone 2,4-dinitrophenylhydrazone: red ndls. from AcOH; m.p. 229° cor. (2) 
[cf. T 1.14], 

1:9013 ( 1 ) Drake, Allen, Organic Synth€S€.s, CoU. Vol. I, 71 (1932). (2) Einhorn, Grabfield, 

Ann. 243, 364 (1888), (3) Knoevenagel, Ber. 37, 4051 (1904). (4> Pfeiffer, Haack, Ann. 460, 

175 (1928). (5) Friedmann, J. prakt. Chem. (2), 146, 325 (1936). 

1:9014 FLUORENONE 

(Diphenylene ketone) 


M.P. 83® B.P. 341.5® 

Bright yel. pr. or tbls. from CeHe on addn. of pet. ether — Very sol. CeHe, ale., ether, 
insoL pet. ether — Sol. in cone. H 2 SO 4 to deep reddish-violet soln, — Slowly volat. with 
steam [dif. from phenanthraquinone (1:9086) and anthraquinone (1:9095)]. 



CisHsO Beil. Vn-465 


c==o 



1:9014-1:9015 


ORDER I, SUBORDER II 
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C on fusion with KOH readily gives nearly quant, yield of o-phenylbenzoic acid, cryst. 
from aq., or 40% ale., m.p. 111° (1) — C on reductn. with A1 isopropylate in isopropyl ale. 
gives 89% yield fluorenol [Beil. VI-691] (7). 

® Fluorenone oxime: m.p. 192-193° (195-196° eor.) (2) (3). 

® Fluorenone phenylhydrazone: ale. soln. of C warmed with 1 equiv. phenylhydrazine, 
then aeidified with AeOH gives prod, recryst. from ale., yellow pr., m.p. 151-152° (4). 
® Fluorenone^nitrophenylhydrazone: m.p. 269° (5). 

® Fluorenone 2,4-dinitrophenylhydrazone: m.p. 283-284° u.e. (6). 

1:9014 (l) Gracbe, Ratenoau, Ann. 279, 260 (1804). (2) Mooro, Huntress, J. Arn.. Chem. Soc, 

49, 2621 (1927). (3) Spie^lpr, Monatsh. 5, 195 (1884). (4) Goldschmiedt, Schranzhofer, 

Monaiah. 16, 808 (1895). (5) Schmidt, Wagner, B&r. 43, 1801 (1910). (6) Cliff, M.I.T. Ph.D. 

Thesis 1933. (7) Lund, Bcr. 70, 1524 (1937). 


1:9015 BENZIL 

(Bibenzoyl) 




!l ir 

O O 


C14H10G2 


Beil. Vn-747 


M.P. 95° B.P. 34B-348° si. dec. 

Fine pale ycl. (Y-T2) ndls. — Insol. aq.; cas. sol. ale., other — [For prepn. in 86% yield 
by oxidn. of benzoin with CUSO4 in pyridine s(*(^ (1); for improvements raising yield to 
9(K95% see <18>.] 

C with Na in ether soln. gives deep violet pdr. of “ sodium benzil,” decomp, by aq. (2) or 
dil. H2SO4 (3) into equal parts benzil and benzoin (1:5210) — C reduced with A1 isopropyl¬ 
ate in isopropyl ale. gives 90% yield raeso-hydrobenzoin [Beil. VI-1003] (4). 

® Color reaction with alkali: Pure benzil in ale. gives on addn. of KOH no color in cold, 
but on htg. a purjde-red color stable in the air; if any benzoin is present, however, the 
color appears in the cold and disappears on shaking in the air (5) [cf. (6)]. 

® Benzilic acid: To 1 pt. C is added 1 pt. KOH and 2 pts. aq., and after soln. of KOH 
2 pts. ale.; mixt. is heated on aq. bath not more than 1()“12 min. after commencement 
of boiling. After cooling, solid is filtered, washed with ale., dislvd. in 20 pts. aq., and 
dil. H2SO4 added to boiling soln. Cryst. from aq., m.p. 150° (7). 

® Benzil a-monoxime: ale, paste of pure C + cone. aq. soln. of 1 equiv. NH2OH.HCI 
at —5° treated with 3 equiv. of 20% aq. NaOH dropwise with stirring. After stdg. 
IJ hrs. diluted with aq., filtered, and acid, with min. quant. AcOH. a-Oxime recrystd. 
from 60% ale., then from CeHe, m.p. 140° (8) — [On boiling pure a-oxime for 15 min. 
with 1/10 wt. dried animal charcoal in just enough CeHe to dissolve oxime at b.p., 
filtering, andevapg., gives/3-oxime + iCeHe cryst.; m.p./8-oxime = 112° (8) (9).] 

® Benzil monophenylhydrazone: from C + phenylhydrazine (1 mole) at 100° (10) or 
from C “f phenylhydrazine.HCl in ale. (11); yel. ndls. from ale.; m.p. 134°. 

® Benzil bis-phenylhydrazone (benzilphenylosazone): from 0 + 2 moles phenyl¬ 
hydrazone in AcOH at 100°; ndls. from CHCI3, m.p. 235° rap. htg. (11) (12). 

® Benzil mono-^-nitrophenylhydrazone: from C + 1 mole p-nitrophenylhydrazine in 
AcOH; dk. or. pr. from AcOH, m.p. 192-193° (13). 

® Benzil bis-[^nitrophenylhydrazone] : from C + excess p-nitrophenylhydrazine in 
AcOH; yel. pdr. from pyrictoe + ether; m.p. 290° (14). 

® Benzil mono-semicarbazone: this, from ale.; m.p. unsharp abt. 174-176° dec. (15). 

® Benzil bis-semicarbazone: from C -f 2 moles semicarbazide.HCl -f KOAc in dil. 
ale.; Ifts. from ale.; m.p. 243-244° dec. (15). 

® Benzil 2,4-dmitrophenylhydrazone: yel. cryst. from ale.; m.p. 189° (16); 185° (17) 
[cf. T 1.14]. [Use in detn. of C (19).] 
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SOLID COLORED COMPOUNDS 


1:9015-1:9021 


1:M1S (1) Clarke, Dreger, Oroanic Stnithesec, CoU. Vol. I, 80-82 (1932). {2) Beckmann, Paul, 
Ann. 266. 23-24 (1891). (3) Nef, Ann. 308, 287 (1899). (4) Lund, Ber. 70, 1624 (1937). 

(6) Hantzsch, Glover, Ber. 40, 1519-1523 (1907). (6) Corson, McAllister, J. Am. Chem. Soc. 

01, 2824 (1929). (7) von Liebig, Ber. 41, 1644-1645 (1908). (8) Taylor, Marks, J. Chem. 

Soc. 1080, 2306. (9) Taylor, Marks, Nature 126, 636 (1930). (10) Billow, Ann. 236, 197 
(1886). 

(11) Bamberger, Grob, Ber. 34, 531, Note (1901). (12) Pickel, Ann. 232, 230 (1886). 

(13) Biltz, Weiss. Ber. 36, 3521 (1902). (14) Hyde, Ber. 32, 1815 (1899). (15) Biltz, Arnd, 

Ber. 36, 345-346 (1902); Ann. 339, 256-257 (1905). (16) Campbell, Analyst 61, 393 (1936). 

(17) Allen, J. Am. Chem. Soc. 62, 2958 (1930). (IS) Pearl, Dclm, J. Am. Chem. Soc. 60, 
57-68 (1938). (19) Iddles, Low, Rosen, Hart, htd. Eng. Chem., Anal. Ed. 11, 102-103 (1939). 


1:9020 CINNAMALACETOPHENONE CiyHwO Beil. Vn-499 

<( )>—CH=C1I—CH=CH.CO—)> 

M.P. 103“ 

Gold.-ycl. ndls. (from ale.) — Act. of sunlight on soln. in CHCls or CeHe yields colorless 
dimer, m.p. 192° (1); vac. distn. of dimer yields isociimamalacetophenone, yel. cryst. (from 
CHCI 3 ), m.p. 235° ( 1 ). 

Sol. in cold cone. H 2 SO 4 with cherry-red color. 

C does not dis. in aq. H2SO3 but on boilg. with KHSO 3 soln. gives addn. prod. ( 2 ) — C 
with 15% H 2 O 2 + NaOH in MeOH yields oxide, pptd. by aq., recrystd. from MeOH, 
colorless ndls., m.p. 89° (3) — C (in ale.) treated with ale. PkOH yields C.2PkOH, yel. 
ndls,, m.p. 115-117° (4). 

® Cinnamalacetophenone oxime (a-form) : from C on boilg. with NH 2 OH.HCI -|- 
NaOAc in ale. (together with some /3-oxime, and oxamiiiooxime); m.p. 135° (5). 

® Cinnamalacetophenone phenylhydrazone : from 0 -f ph(*nylhydrazine in ale. soln.; 
yel. ndls. (from Igr.), m.p. 156-158° after prelim, softening ( 0 ). [On boilg. with AcOH 
this is conv. to an isomeric compd., colorless cryst. (from AcOH), m.p. 124° (7) ( 8 ).] 

® Cinnamalacetophenone 2,4-dinitrophenylhy(irazone : red cryst. from AcOH, m.p. 
222° (9); 218-219° dec. { 10 } [cf. T 1.14]. 

® Cinnamalacetophenone semicarbazone: from C -f- semicarbazide (from B.HCl *f 
KOAc), refluxed several hrs. in ale. soln., cryst. (from dil. ale. or ether), m.p. (not 
given) (8). 

1:9020 ( 1 ) Stobb6, Riicker, Ber. 44, 870-872 (1911). (2) Knoevenagel, Morisse, Ber. 87, 4063 

(1904). (3) Weitz, Scheffer, Ber. 64, 2.340 (1921). (4) Vorlander, Ann. 341, 34 (1906). 

(5) Ciusa, Tcrni, Gazz. chim. ital. 39,1, 233 (1909). (6) von Auwors, Voss, Ber. 42,4427 (1909). 

(7) Straus, Ber. 51, 1475 (1918). (s) Sorgo, Ber. 36,1005 -1066 (1902). (9) Ferraute, Bloom, 

Am. Pharm, 106, 383 (1933). (10) CampbeU, Amilyst 61, 393 (1936). 


1:9021 2-METHyLNAPHTHOQUINONE-l,4 O CuH802 Beil. S.N. 751 

CHs 


M.P. 106® (6) 

Yellow ndls. from MeOH, EtOH, AcOH or pet. ether — Spar. sol. aq.; pet. ether; mod. 
sol. ale., AcOH; sol, CcHe, ether — Volatile with steam. 

[For prepn. by oxidn. of /8-methylnaphthalene (1:7605) with CrOa see (1) (2).] 




1 : 90 )^ 1 - 1:9023 ORDER I, SUBORDER II 612 

C is unstable in light, turning dull tan color ( 2 ); long exposure to sunlight yields an ether 
sol. dimer, m.p. 235° which on fusion reverts to orig. monomeric C (3). 

C is sol, in cold cone. H 2 SO 4 yielding red soln.; with aq. alk. it yields dark brown decomp, 
products; with NH4OH it gives blue-red color. 

C in MeOH treated with 30% H 2 O 2 -f 2 iV NaOH, diluted, neutralized with dil. H 2 SO 4 
yields 2-methylnaphthoquinone-l,4-oxide; colorless iidls. from ah;.; m.p. 102° (4) (3); 
yield 65%, m.p. 94.5-95.5° ( 1 ). [This oxide treated wdth 25% 112^04 at 95° for 2 hrs. yields 
2-methyl-)h'hydroxynaphthoquinone-l,4, yel. ndls. from ale., m.p. 172-173® ( 3 ),] 

‘ C in ale. reduced with HnCk -f HCl (yield 92-95% ( 1 )) or with Na 2 S 204 (yield 97% (1)) 
gives 2-raethylnaphthohydroquinone-l,4; white powder without sharp m.p.; darkens on 
keeping — C in AcOH 4 " AC 2 O NaOAc refluxed wdth Zn dust gives (82% yield (2)) 
l,4-diacetoxy-2-methylnaphthalene; colorless cryst. from MeOH, or ether, m.p. 112.5-113° 
{!) — C in pyridine treated with BzCl + Zn dust witii cooling yields 54% l,4-dibcnzoxy-2- 
methylnaphthalene; colorless ndls. from ale., m.p. 180-180.5° (1). 

C yields a dioxime, m.p. 166-168° (5). 

1:9021 (1) Fioscr, Campbell, Fry, Gates, J. Am. Chern. Soc. 61 , 3218-3219 (1939). (2) Smith, 

Webster, J. Am. Chem. Soc. 59, 006 (1937). (3) Madinaveita, Cent. 1934, II, 940; Chern, Abs. 

28, 2708 (1934). (4) Lugg, Macl)cth, W’inzor, J. Chern. Soc. 1937, 1000 . (5) Anderson, 

Newman, J. Biol. Chem. 103 . 405-^12 (1933). (O) Finder, Singer, Analyst U, 7-13 (1940). 


1 :9022 PIPERONALACETONE C 11 H 10 O 3 Beil. XIX-37 

O-CII=C1I.CQ.CH3 

Had)— 

M.P. 110-11 

Pale yel. cryst. — Alleged (1) to exist also in a colorless form with same m.p. and derivs. 
but this has been denied ( 2 ) — Volatile with steam. 

C in CCI 4 treated with 1 mole Br 2 in CCI 4 yields piperonalacetone dibromide, white cryst. 
from CCI 4 , m.j). 122 ° (block) (3) — C in ale. treated with 1 mole piperonal -f aq. alk. yields 
dipiperondacetone (1:9080), m.p. 185° (3). 

(© Piperonalacetonoxime: cryst. from ale., m.p. abt. 186° (1). 

® Piperonalacetone phenylhydrazone: m.p. abt. 163° (1). 

® Piperonalacetone semicarbazone (a-form): cryst. from ale. or CHCI 3 ; m.p. 217° (4). 
[This product in ale. on exposure to u.v. light yields jS-fonn, cryst. from CeHe, m.p. 
168° (4).] [Both semicarbazoiies on hydrolysis with HCl or AcOH yield yellow C 

(4).] 

1:9092 (1) Haber, Ber. 94, 618-621 (1891). (2) FaUlebin, Ann. chim. (10) 4, 459 (1926). 
(3) Ref. 2, page 455. (4) Wilson, Heilbron, Sutherland, J. Chem. Soc. 105, 2894-2895 (1914). 


1:9033 DUROQUINONE 

(2,3,5, 6 -Tetraraethyl- 
benzoquinone) 



C 10 H 12 O 2 Beil. Vn-669 


M.P. 113° 

Golden-yel. ndls. from Igr. or ale. — Readily sol. CgHe, CHCls, ether, acetone, eas. sol. 
hot but dif. sol. cold Igr. — Volatile with steam; subl. below m.p.; has weak but characteris¬ 
tic quinone odor. 
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SOLID COLORED COMPOUNDS 


1:90:33-1:9024 


[For prepn. from durene (1:7195) via nitration, reduction and FeCls oxidn. of diamino- 
diircne see ( 1 ); for improvements see ( 2 ).] 

C is sol. in cone. H 2 SO 4 with deep bluish red color; in cone. HNOs it is not attacked even 
on long warming. 

C in hot AcOH reduced with Zn dust gives (73% yield (3)) or C with phenylhydrazine 
(4) (5) gives durohydroquinone [Heil. Vl-948], m.p. 239-240” [diacetyl deriv.; cryst. from 
ale., m.p. 207® ( 6 )]. 

C on stdg. 12 hrs. with 20 pts. 5-10% ale. KOH yields diduroquinone [Beil. VIII-427], 
yel. ndls. from ale. or CeHe, m.p. 202-203® (7). 

1:9023 (1) Smith, Dobrovolny, Oroanic Synlhcsefi 10, 40-42 (1930). (2) Smith, Denye%, J. Am, 

Chem, Soc. 58, 306 (1936). (3) James, W(*i88l)erger, ,/. Am. Chmi. Sue. 60, 99 (1938). 

(4) Otte, von Peehmann, Ber. 22, 2116, Note (1HS9). (.5) von Peehiminn, Ber. 21, 1421 

(188S). (6) Smith, Dobrovolny, J. Am. Chem. Soc. 48, 1423 (192(i). (7) Ilugheimcr, Hankel, 

Ber. 29, 2180-2181 (1896). 


1:9024 DIBENZALACETONE C 17 H 14 O Beil.Vn-500 

CH=CH.CO.CH=CH-<( )> 

M.P. 118° 

Pale yellowish this, or Ifts. from ether or AcOEt — Eas. sol. CHCI 3 , acetone; fairly eas. 
sol. hot ale., much more dif. sol. ether, still more so in cold ale. — Decomposes on attempted 
distn. 

[For prepn. in 90-94% yield from BzH -f a(;otone 4* alk. sec ( 1 ).] 

C is sol. in cone. H 2^04 with or.-red color (emerald green?) ( 2 ). 

C in CHCI 3 + 2 Br 2 yields dibeiizalacetonc tetrabromide, colorless ndls., m.p. 208-211® 
dec. (3). [With only 1 mole Br 2 yields dibenzalacetonc dibromide, m.p. abt. 163° dec. (4).] 

C with PkOH in hot ale. or CoHe yields mol. cpd. C.PkOH; or. rhombs, m.p. 113-114° 
(5). 



(g) Dibenzalacetonoxime: from 2 pts. C -f 1 pt. NHoOH.HCl in 20 pts. ale., stood 20 
days with shaking; cryst. from boilg. ale., m.p. 142-144® (6)_(7). 

(g) l,6-Diphenyl-3-styrylpyTazoline [Beil. XXllI-264]: from C in abs. ale. refluxed 1 hr. 

with phenylhydrazine; yel. ndls. from ale., m.p. 147-148® ( 8 ) (9); 152-153° (10). 

(g) Dibenzalacetone ^-nitrophenylhydrazone; from C 4- />-nitrof)henylhydrazine in ale. 
4 - trace of AcOH refluxed 3 hrs.; yel. Ifts. from CeHe; m.p. 173° (11). [This prod., 
boiled 1 hr. with 20 pts. AcOH, yields l-p-nitrophenyl-3-8tyryl-5-phenylpyrazoline; 
yel.-red ndls. from AcOEt, m.p. 204-205° (11).] 

(g Dibenzalacetone 2 , 4 -dinitrophenylhydrazone: red cryst. from AcOH, m.p. 180° (12) 
[cf. T 1.14]. 

(g) Dibenzalacetone semicarbazone: from C 4* semicarhazide.HCl + NaOAc in dil. 
AcOH; ndls. from ale., m.p. 187-190° (13). 

1:9034 (1) Conrad, Dolliver, Organic Syntheses 12, 22-24 (1932). (2) TschelinzeflF, Bull. soc. 

chim. (5) 3, 1040 (1936). (3) Claiseii, Ponder, Ann. 22S, 142-143, (1884). (4) Groebel, 

Ber. 36, 1497-1499 (1903). (5) Reddelien, J. prakt. Chem. (2) 91, 240 (1915). (6) Minurmi, 

Gazz. chim. ital. 29, II, 394 (1899). (7) von Auwers, Brink, J. prakt. Chem. (2) 133, 161 

(1932). (8) Straus, Ber. 51, 1467, Note4 (1918). (9) Rof. 6, page 398. (10) Huhemann, 

Watson, J. Chem. Soc. 85, 1179 (1904). 

(11) Ref. 8, pages 1469-1470. (12) Campbell, Analyst 61, 393 (1936). (13) Knbpfer, 

Monatsh. 92, 764 (1911). 
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1:9025 QUINONE 

(p-Benzoquinone) 

M.P. 116° 




C 6 H 4 O 2 Beil. Vn-609 


Golden-yel. pr. with peculiar characteristic irritating odor suggesting chlorine. Sublimes 
readily; volatile with steam and even with ether — Eas. sol. hot aq.; dif. sol. cold aq.; eas. 
sol. ale., ether, boilg. pet. ether or Igr. 

[For prepn. in 86-92% yield by oxidn. of hydroquinone (1:1590) with Na 2 Cr 207 -h H 2 S ()4 
see ( 1 ); in 92-96% yield usmg NaClOs + V 2 O 5 -h dil. H 2 SO 4 sec ( 2 ).] 

C liberates I 2 from slightly ac. aq. K1 soln. [use in quant. detn. of C (3)]. 

C with warm NU 4 OH + AgNOs givers silver mirror; in cold, black ppt. of Ag (4). 

C in alk. soln. absorbs oxygen from air with darkening and decomposition. [For study see 
(5)J 

C in aq. soln. reduced by SO 2 in 80% yield to hydrofpiinonc (1:1590) + hydroquinone- 
sulfonic ac. ( 6 ) — C in aq, or ether soln. mixed with similar solns. of hydroquinone (1:1590) 
ppts. green-black ndls. of quinhydrone, m.p. 171° (1:9070) — C in 5% CHCI 3 soln. treated 
through wide tube with dry HCl gas gives in 2 min. much quinhydrone, but after 20 min. 
gives quant, ppt. of chlorohydroquinone, m.p. 104° (7) — C, added to 3 pts. AC 2 O contg. 
few drops of cone. H 2 H() 4 , evolves much ht. and on pouring into aq. yields hydroxyhydro- 
quinone triacetate, cryst. from MeOH, m.p. 96° ( 8 ). 

® Benzoquinone dioxime: from C in least possible aq. on stdg. 12 hrs. with 2 pts. NH 2 - 
OH.HCl + i pt. cone. HCl; pale yel. ndls. from aq., dec. abt. 140° (9). [The mon¬ 
oxime decomposes over wide range.] [C with alk. NH 2 OH evolves N 2 gas.] 

® Benzoqtiinone mono-2,4-dinitrophenylhydrazone (2,'4'-dinitrobenzeneazophenol-4) 
[Beil. XVI- 100 ]: from C -1- 2,4-dinitrophenylhydrazine.HCl in ale., br. ndls. from ale., 
m.p. 185-186° ( 10 ) [cf. T 1.14]. 

® Benzoquinone monosemicarbazone: from C in ale. stood 24 hrs. at 0 ° with aq. semi- 
carbazide.HCl; either yel. or red ndls., m.p. 165-166° dec. ( 11 ). 

® Benzoquinone bis-semicarbazone: from C 2 moles semicarbazide.HCl; red pdr., 
m.p. abt. 243° dec, (12). 


1:9025 (1) Viict, Organic Syntheses, ColL Vol I, 469-471 (1932). (2) Underwood, Walsh, 

Organic Syntheses 16, 73-74 (1936). (3) Willstatter, Dorogi, Ber. 42, 2165 (1909). (4) Mor¬ 
gan, Micklethwaite, J. Soc. Chefn. Ind. 21, 1373—1375 (1902). (6) Erdtmann, Proc. Roy. Soc. 

A-143, 236-237 (1933). (6) Dodgson, /. Chem. Soc. 105, 2435-2443 (1914). (7) Clark, 

Am. Chem. J. 14, 671 (1892). (8) Thiele, Ber. 31, 1247 (1898). (9) Nietzke, Kehrmann, 

Ber. 20, 614 (1887). (10) Borsche, Ann. 357,180-181 (1907). 

(11) Heilbron, Henderson, J. Chem. aSoc. 103,1414 (1913). (12) Thiele, Barlow, Ann. 302, 

329 (1898). 


1:9035 PDPERONALACETOPHENONE 

(3,4-Methylene- y-\ - 

dioxychalcone) O—■< 

H 2 C—0 

M.P. 122° 


C 16 H 12 O 3 Beil. XlX-141 
!H=CH.CO--<( )> 


Yel. ndls. (from ale.) — Sol. in cone. H2SO4 with or.-yel. color. 

l^itration with HNO 3 (D = 1.395) at 0° in AcOH yields 6-nitro-3,4-methylenedioxy- 
chalcone, cryst. from CHCI 3 , AcOH, or acetone, yel. ndls,, m.p. 166-166° ( 1 ). 

C in ale. soln. treated with ale. soln. of PkOH yields C,2PkOH, orange ndls., m.p. 126- 
128° ( 2 ). 
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(g) 3»4-Methylenedioxychalcone dibromide: from 3 g. C dislvd, in CCI 4 and treated 
dropwise with 1.1 ml. Br 2 ; colorless Ift-s. (from 1 :1 C'eHe 4* Igr.), m.p. 152° (3). 

(g) 3»4*-Methylenedioxychalcone r^r-semicarbazone: cryst. from abs. ale. (small yield), 
m.p. 203-205° (4). 

1:9035 (1) Borsche, Quast, Ber. 52, 436 437 (1919). {2> Vorliindcr, Ann. 341, 33 (1905). 

(3) Bauer, Werner, B(r. 55, 2497 (1922). (4) Stohb6, Bremer, J, prakt. Chem. (2) 123, 256 

(1929). 


1:9040 «-NAPHTHO0UINONE 


M.P. 125° 



CioHeOa Beil. Vn-724 


Yel. ndls. (from ale. or pet. ether) with odor like benzoquinone — Dif. sol. cold aq., eas. 
sol. hot ale., or in ether, CfiHf,, C'HCL, CS 2 — C begins to sublime below 100 °; eas. volatile 
with steam [dif. from /9-naphihoq\iinone (1:9062)]. 

C is sol. in cold cone. H 2 S ()4 and n;pptd. unchanged on diln. with aq. — C is sol. in aq. 
alk. with red-brown color and decornpn. 

I For prepn. in 50-58% yield by chromate oxidn. of 1 ,4-aminonaphthol.HCl see (1) (2) 
(3),j 

C on oxidn. with acid KMn 04 at 40° gives aim. quant, yield phthalic ac. (1:0820) (4) — 
C ( 3.2 g.) in MeOH treated with W/( II 2 O 2 (15 ml.) -f 2 NaOH (20 ml.) with cooling 
turns brown red, then colorlcis.s in J hr., and on acidif. with dil. H 2 S ()4 and ether extractn. 
yields a-naphthoquinone oxide, ndls. from ale. or AcOH, m.p. 136° (5), 134.5-135.5° ( 6 ). 

C is scarcely affected by SO 2 in cold but with Sn 4* HCI (7), SnCl 2 -b very dil. HCl ( 8 ), or 
phenylhydrazine in CgHe (9) i.s reduced to 1,4-dihydroxynaphthalene (1:1592), cryst. from 
aq., m.p. 176°. 

C in AC 2 O + H 2 SO 4 or ZnCl 2 at 40-60° yields 1,2,4-triacetoxynaphthalenc, cryst. from 
CeHe, m.p. 154° <10). 


® 2-Anilinonaphthoquinone-l,4 [Beil. XIV-162]: Boil for 1 min. a soln. of 50 mg. 
C 4 * 5 drops aniline in 2 ml. ale. Cool, add 10 ml. aq. -h 1 ml. AcOH and shake. 
Filter off ppt., wash with cold aq. and recryst. from 10 ml. 50% ale.; fluffy dark red 
micro-cryst. ndls., m.p. 190° u.c. ( 12 ) (11) (7). 

® CK-Naphthoquinone monoxime ( 4 -nitrosonaphthul-l) [Beil. VIl-727]: from C in ale. on 
boilg. with 1 mole NH 2 OH.HCI -f- HCl; pale yel. ndla. from CeHe; m p. 198° (13). 

® a-Naphthoquinone (mono)phenylhydrazone (4-benzeneazonaphthol-l) [Beil XVI- 
154] — From C in AcOH susp. 4 si. more than calc, quant, of phenylhydrazme.HCl in 
aq.; dark violet-brown Ifts. from CgHo, m.p. 205-206° dec. (14). 

® a-Naphthoquinone (mono)^-nitrophenylhydrazone (p-nitrobenzeneazonaphthol-l) 
[Beil.XVI-155]: or.-red. ndls. from nitrobenzene; m.p. 277-279° dec. 

® a-Naphthoquinone (mono) 2 , 4 -dinitrophenylhydrazone (2,4-dinitrobenzeneazonaph- 
thol-1) [Beil. XVIi-(252)]: yel. cryst. from pyridine, m.p. 278°. 

® a-Naphthoquinone (mono)semicarbazone: from C 4 semicarbazide.HCl; green.- 
yel. cryst. (from AcOH), m.p. 247° after prelim, dec. (15). [No bis-semicarbazone could 
be obtained.] 

1:9040 (1) Fieser, Organic Syntheses 17, 68-72 (1937). (2) Fieser, Fieser, J. Am. Chem. Soc. 57, 
493 (1935). ( 3 ) Conant, Freeman, Organic Syntheses, Coll. Vol. I, 375-378 (1932). (4) Miller, 

Cent I, 790. (5) Weitz, Schobbert, Seibert, Ber. 68, 1165-1166 (1035). (6) Fieser, 
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Campbell, Fry, Oates, J. Am. Chem. Soc. 61, 3219 (1939). (7) Plimpton, J. Ckem. Soc. 37, 

635 (1880). (8) Russig, J. praki. Chem. (2) 62, 32 (1900). (9) Giacolono, Qazz. chim. iial. 

68 , 411 (1928). (9) Thiele, Winter. Ann. 311, 345-346 (1900). (10) Mullikcn. “ Method ” 

I, 216 (1904). 

(11) Zincke, Ber. 12, 1645 (1878). (12) Goldschmidt, Schmid, Ber. 17, 2064 (1884). 
(13) Zincke, Bindewald, Ber. 17, 3026 (1884). (14) Thiele, Harlow, Ann. 302, 3.30 <1898). 


1:9045 DIANISALACETONE CiyHisOs Beil. Vni-354 

( CH 3 O—<( )>—CH=CH^ 2 C =0 

M.P. 189° 

Yel. Ifts. (from AcOEt or CgHe 4- pet. ether) — Ck)l()r of product varies with nature of 
solvent (1) — Eas. sol. with yel. c(dor in CHOI 3 ; sol. in AcOPI with intense yel. color •{- red 
fluores., addn. of cone. H 2 SO 4 causing change to blood-red — Soln. in fiimg. H 2 SO 4 is green, 
becoming red on diln. with cone. H 2 S(P 4 (2) — Spar. sol. ah;, or ether. 

C with AlBrs in dry CoHe yields red mol. cpd. (C.AlBr^) or yel. rnol. cpd. (C.SAlBrs) acc. 
to conditions; latter on boilg. with GeHr, gives resinous ppt. from which (after decompn. 
with ale. and recrystn. of the; cnule from ether and ale.) p.p'-dihydroxydibenzalacetone 
[Beil. VIII-3531, m.p. 235^ has beef. obtd. (3). 

C htd. with equal amt. phenylhydrazine in 10 f)ts. AcOH for 5 min. at 100 ® yields 1-phenyl 
3-(p-methoxystyryl)-5-(p-mothoxyphenyl)pyrazoline, Ifts. from AcOEt (soln. shows green 
fluorescence), m.p. 159® (5). 

(g) Dianisalacetone 2,4-dinitrophenylhydrazone: m.p. 82-83° (4). 

1:9045 (1) Straus, Lutz, Ann. 374, 59 (1910). (2) Bacyer, Villigor, Ber. 35, 1193 (1902). 
(3) Pfeiffer, Haack, Ann. 460, 178-179 (1928). (4) Ferranto, Bloom, Am. J. Pharrn. 105, 

383 (1933). (5) Straus, Ber, 51, 1471 (1918). 


1:9050 VANILLALACETONE CnHi 203 Beil. Vni-391 

(3-Melhoxy-4-hydroxystyryl) HO—/ S—CH=CH.CO.CH 3 

methyl ketone y^ 

CHsOi 


M.P. 139° 

Yel. ndls. (from ale.) — Dif. sol. aq.; eas. sol. ale., ether, CeHe — Sol. in cone. H 2 SO 4 
with or.-yel. color. 

On fusion yel. form is conv. to colorless moclifn. with same m.p. — Mixts. of yel. and 
white forms also melt 129° — Th(* yel. isomer yields red alk. soln. (from which cone. alk. 
ppts. yel. salt of the colorless form; the colorless isomer gives yel. alk. solns. becoming red on 
stdg. [Red color is due to sodium salt of 3,3'-dimethoxy-4,4'-dihydroxydistyryl ketone 

(1)J 

C yields benzoyl deriv., colorless ndls., m.p. 121 - 122 ° ( 2 ) and oximc.HCl, fine yel. ndls., 
m.p. 128-129° (2). 

(© S^-Dimethoxystyryl methyl ketone: C, treated alternately with small amts. (CH 3 ) 2 - 
SO 4 and 8 % KOH at 30-40° with const, shak. until further addn. of alk. fails to prod, 
yel. color, gives 100% yield alk. insoL pale yel. ppt., cryst. (from Igr. or dil. ale.), 
m.p. 8.5-86° (3). 

® Vanillalacetone phenylhydrazone (?): yel. ndls., m.p. 127-128° ( 2 ). [Corresp. 
pyrazoline obtd. by htg. C with phenylhydrazine in AcOH, yel. ndls. (from dil. ale.), 
m.p. 136° (4).] 

® Vanillalacetone 2,4-dinitrophenylhydrazone: carmine cryst.; m.p. 230° cor. (5) ( 6 ). 
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1:9050 (1) McGookm, Sinclair, J. Chem. Soc. J926, 1579, 1581. (2) Manni(^h, Merz, Arch. 
Pharm. 965,25 (1927). (3) Dickinson, Hoilbron, Irving, J. Chem. Soc. 1997,1891. (4) Mura¬ 

kami, Scimce Eepts., Tohoku Imp. Univ. (1) 18, 651-t)(i0 (1929); Chem. Ah}<. 94, 2446 (1930). 
(5) Allen, Richmond, J. Otq. Chem. 9, 224 (1937). (6) Fenante, Bloom, Am. J. Pharm. 105, 
383(1933). 


1:9055 a-ANISAL-a'-CINNAMALACETONE C 20 H 18 O 2 

CH3O—y-CH=rCH^ 


Beil, Vin-308 


<( )>-CH==CH-CH=C^ 


c=o 


M.P. 139“ 

Yel. Ifts. (from ale., CS 2 , or ether + AcOEi) ~ Fairly sol. CHCI3, CeHe; fairly dif. sol. 
ale., ether, CCI4, Igr. — Cone. HCl colors dark red; cone. H2S(34 yel. (1). 


(g) Anisalcinnamalacetone dibromide: colorless ndls. (from CS 2 ), rn.p. 139-140® (1). 

Og) Anisalcinnamalacetone tetrabromide: colorless ndls. (from (^^2), m.p. 155“156° ( 1 ). 
(g l-Phenyl-3-(/3-styrylvinyl)-6-(i>-methoxyphenyl)pyrazoline: from C -f phenylhydra- 
zine in AeOH, yel, eryst. (from ale.), m.p. 155-159° ( 2 ). |The intermediate phenyl- 
hydrazone could not be obtd.) 


1:9055 (1) Bauer, Dieterle, Bcr. 44, 2693-2694 (1911). (2) Bauer, Dieterle, Ber. 44,2699 (1911). 


1 :9060 DICINNAMALACETONE C 21 H 18 O Beil. Vn-594 

(<( )>—CH^H—CH=CH)iiC=4) 

M.P. 144“ 

Gold.-yel. ndls. (from abs. ale.) — Dif. sol. cold ale., other; easier in hot ale., AcOH, 
AcOEt — Soln. in cone. H 2 SO 4 is violet, becoming colorless on diln. with aq.; yellow on diln, 
with cone. HNO 3 . 

Readily decomf). by exposure to light { 1 ). 

(g Dicinnamalacetone phenylhydrazone: 3 pts. C dislvd. in 10 pts. AcOH, warmed with 
1.2 pts. phenylhydrazine, (pooled and diluted with 2-3 vols. ah;., yields yel. prod., 
recryst. from hot ale., m.p. 166® (2). [Later workers could obt. only an isomer, m.p. 
142® (3).] 

(g Dicinnamalacetone 2,4-dinitrophenylhydrazone: dark red eryst., m.p. 195.7® cor. 
(4); 208° <5) [cf. T 1.14]. 

1:9060 (1) Straus, Ann, 374, 79 (1910). (2) Diehl, Einhorn, Ber. 18, 2325 (1885). (d) Straus, 

Ber. 51, 1476 (1918). (4) Ferrante, Bloom, Am. J. Pharm. 105, 383 (1933). (5) Campbell, 

Analyst 61, 393 (1936). 


1:9069 / 3 -NAPHTHOQUINONE 



C 10 H 6 O 2 Beil. Vn-709 


M.P. 145-147® dec. (after softening at 140®) (2) 

Small odorless red ndls. from ether, or orange Ifts. from CeHel stable on storage. [For 
prepn. in 93-94% yield from l-amino-2-naphthol.HCl by oxidn. with FeClg see (1) (2).] 
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C is not volatile with steam [dif. from a-naphthoquinone (1:9040)] — C dis. in cone. 
H 2 SO 4 with green color; sol. in dil. alk. with yel. color, absorption of oxygen from air, and 
decomposition. 

C, in hot aq. soln., on reduction with SO 2 or better Na 2 S 204 ( 12 ) yields 1 , 2 -dihydroxy- 
naphthalene monohydrate (1:1524), m.p. 00° (3) — C, dislvd at 30-40° in 2 pts. AC 2 O 
contg. 10 - 20 % conc. H 2 SO 4 , poured into aq. yields 1,2,4-triacctoxynaphthalene, cryst. from 
ale., m.p. 134-135° (4) — C + o-phenylenediamine in dry ether over anhyd. Na 2 S 04 gives 
88 % yield ** naphthophenazine ” (1,2-benzophenazine) [Beil. XXIII-276]; clear yel. ndls., 
m.p. 142° (5). 

® Naphthoquinone-1,2 oxime-2 (/3-nitroso-a-naphthol) [Beil. VIl-715]: from C + 
NH 2 OH.HCI in ale. ( 6 ); m.p. 162-164° dec. [/S-Naphthoqiiinone dioxime: yel. ndls. 
from ale., m.p. 169° j(7)]. 

® Naphthoquinone-1,2-phenylhy(irazone-2 (2-benzeneazonaphthol-l) [Beil. XVI-151]: 

from C in AcOH + phenylhydrazine.HCl; deep red ndls. from ale., m.p. 138° ( 8 ) (9). 

® Naphthoquinone-1,2->-nitrophenylhydrazone ( 2 -p-nitrobenzeneazonaphthol-l) [Beil. 
XVI-151]: from C + p-nitrophenylhydrazinc in cold AcOH; deep red ndls., m.p. 
235-236° (10). 

® Naphthoquinone-1,2 semicarba 2 one -2 [Beil. VII-720]: from C + semicarbazide.HCl; 
golden-yel. Ifts. from ale., dec. at 184° (11). 

1:9062 (1) Fieser, Organic Syntheses 17, 68 -72 (1937). (2) Fieser, Fieser, J. Am, Chem. Soc, 67, 
493 (1935). (3) Fieser, Hartwell J. Am. Chem. Soc. 67, 1485 (1935). (4) Thiele, Winter, 
Ann. 311, 345 (1900). (5) Kehrmann, Mermod, Helv. Chim. Acta 10, 64 (1927). (6) Gold¬ 

schmidt, Bcr. 17, 216 (1884). (7) Green, Rowe, J. Chem. Soc. Ill, 617 (1917). (8) Zincke, 
Ber. 16, 1563 (1883). (9) Zmeke, Bmdewald, Ber. 17, 3030 (1884). (10) Bamberger, Ber. 
30, 515 (1897). 

(11) Thiele, Barlow, Ann. 302, 330 (1898). (12) Fieser, Fieser, J. Am. Chem. Soc. 61, 
602 (1939). 

1:9065 FURIL 

(2,2'-Bifuroyl) 

M.P. 165® 

Yel. ndls. (from CeHe) — Aim. insol aq , dif sol. cold ale. or ether; very eas. sol. CHCI 3 . 
[For prepn. from furoin (1:1665) in 63% yield by oxidn. with CUSO 4 and pyridine see 
(l)j in 90% yield using nitrobenzene and ale. NaOC 2 H 6 (2).] 

C shaken 24 hrs. with 1/5 wt. solid NaOH in dry ether gave 88 % dark powd. addn. prod. 
(CioH 604 .NaOH) which upon acidifn. and ether extn. yielded white ndls. furilic ac. (3) 
(BeiL XIX-299]. 

® o-Furildioxime: C, htd. on aq. bath with ale. and excess NH 2 OH.HCI, poured into 
water, recrystd. from hot aq. (decolorizing carbon) yields monohydrate, melting 90- 
100 ®, solidifying and remelting 166® (4). Htg. anhyd. a-dioxime with abs. ale. for 
6 hrs. in s.t, at 160-160® converts to S isomer, m.p. 188-190° (4). [a-Furilmonoxime: 
m.p. 106®; jS-furilwonoxune, m.p 97-98® (4) ] 

® Furil (bis)phenylhydrazone (funl phenylosazone): C, htd. with two moles phenyl- 
hydrazine in 4 vols ale. (contg. a few drops AcOH) in a s.t. at 100° for 5 hrs., pptd. 
with aq., yel. cryst. (from Igr ), m.p. 184° (4). [Furil inonophenylhydrazone: or.- 
yel. ndls., m.p. 82-83® (4).] 

1:9065 (1) Hartmann, Dickey. J. Am. Chem. Soc. 66, 1228-1229 (1933). (2) Nisbet, /. Chem. 
Soc. 1928, 3184. (4) Macnair, Ann, 268, 225-229 (1890). (3) Evans, Dehn, J. Am. 
Chem. Soc. 62, 254 (1930). 



C 10 H 6 O 4 Beil. XlX-166 


i A 
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1:9069 BENZANTHRONE 


M.P. 170** 



CitHioO BeU. Vn-518 


Palfe yel. ndls. (from ale. or xylene) — Soln. in cone. H 2 SO 4 bril. orange-red with olive- 
green fluorcs.; repptd. unchanged on diln. Volat. with superheated steam [dif. and sepn. 
from anthraquinono (1:9095) { 1 )| — [Eorprepn. from anthraquinone sec (2).] 

C when j^ure docs not give red color on boilg. with Zn dust and alk. [mcuins of detecting 
anthraquinone (1:9095) in pros, of C ( 1 )] — C on htg. with alk. Na 2 S 204 soln. or with Zn 
dust + NaOH (or NH 4 OH) slowly gives a greenish yel. soln. (contg. dihydrobenzanthrone), 
readily reoxidizing and pptg. C on exposure to air ( 3 ) — C on fusion with alk. gives diben- 
zanthrone (violanthrone) [Beil. VlIi-(466)]. 

C on careful oxidn. with CrOg in AcOH + dil. H 2 SO 4 at 80° ( 1 ) ( 4 ) or finely divided 
(repptd. from H 2 SO 4 ) C with C^rOg H 2 O (5) yields anthraquinone-l-carboxylic ac. [Beil. 
X-8341, pale yel. ndls., m.p. 291-292° (4). 

C treated with 3 moles CcH^MgRr gave 42% yield 4-phcnylbenzanthronc, pr. (from 
AcOH), m.j). 180° ( 0 ). 


1:9069 (1) Liebennann, Roka, Ber, 41, 1425 (1908). (2) MacLeod, Allen, Organic Synthesm 14, 
4-6 (1934). (3) BaUy, Scholl, Ber. 44, lOGO (1911). (4) Perkin, J. Ckem, Soc. 117, 706 

(1920). (5) Barnett, Cook, Craingor, Ber. 67, 1777 (1924). (6) Allen, Overbaugh, J. Am. 

Chmi. Sue. 57, 742 (1935). 


O OH 


1:9070 QUINHYDRONE 


O 12 H 10 O 4 Beil. VlI-617 


M.P. 171° 




Dark green pr. with metallic lustre — red-brown by transmitted light — Subl. with si. 
dec. —sol. hot aq., sol. cold aq. with brown-red color — Eas. sol. in ale. or ether wnth yel. 
color — Insol. pet. ether, Igr. 

Boiling with aq. dec, to quinonc (1:9025) and hydroquinone (1:1590) — Oxidn. yields 
quinone; reduction (e.g., with SO 2 ), hydro(}uinone — Reduces ammon. AgNOa. 


1:9076 2-METHYLANTHRAQUINONE O C 16 H 10 O 2 BeU. Vn-809 



A 


M.P. 177® 

Pale yel. ndls. pract. colorless after sublimation. Very eas. sol. AcOH or CeHe; eas. sol. 
ale., ether. 
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C dis, in cone. H 2 SO 4 with pale yel. color ( 1 ). [For prepn. (81-90% yield) via ring closure 
of o-(y>-toluyI)benzoic acid (1:0750) with fumg. H 2 SO 4 see (3).] 

(g) 2-Methylanthrahydroquinone diacetate: C, on boiling with 10-15 pts. AC 2 O, 2 pts. 
AcONa, and 3 pts. Zn dust, filtering through glass wool, adding aq. to filtrate, gives 
pale yel. ppt., recryst. from AcOH, Ifts. m.p. 217° {2>. 

1:9075 (1) Fischer. ,/. prrt/c<. Chem. (2) 79, 560 (1909). (2) Liebermann, Ber. 21, 1172 (1883). 

(3) Fieser, Organic Syntheses, Coll. VoL I, 34.5-347 (1932). 


1:9080 DIPIPERONALACETONE 


Ciallnl 


M.P. 185° 



2C=0 


BeU. XlX-446 


Yel. ndls. (from CeHe or AcOEt) — Insol. aq., Igr.; dif. sol. ale., eas. sol. CHCI 3 , acetone 
— Sol. in cone. H 2 SO 4 with deep blue col. changing to violet-red ( 1 ) ( 2 ); diln. with aq. gives 
dirty green ppt. (.3). 

C with NH 20 H,HC 1 -f AcONa in ale. oximates 1 ketone group and also udris NH 2 OH to 
1 unsatd. link, giving prod. [Beil. X1X-458|, yel. cryst. (from ale.), m.p. 177-179° (4). 


(g) Dipiperonalacetone 2,4»dinitrophenylhydrazone: red cryst., m.p. 238.2° cor. (5). 


1:9080 (1> Haber, Ber. 24, 617 (1891). (2) Faillebia, Arm. cfmn. (10) 4, 450 (1925). (3) von 

Kostanecki, Mason, Btr. 31, 727 (1898). (4) Miuuiini, Carta-Satta, (Jazz, chini. ital. 29, II, 

418 (1899). (5) Ferraiite, Bloom, Am. J. Pharm. 105, 383 (1933). 


1:9082 RETENEQUINONE 
(7-lsopropyl-l- 
mcthylphenanthra- 
quinone) 


M.P. 197° 


Ci8ni602 



Beil. Vn-819 


Or. ndls, from ale.; si. sol. hot ether or pet. ether; fairly eas. sol. CeHe, AcOH; very eas. 
sol. boilg. CS 2 — C suldirnes partly uridec. 

C is sol. in hot satd. aq. NaHSO^ soln. only with great difficulty; however, if C suspended 
in hot ale. is treated with satd. aq. NaHS()i soln. and then diluted with aq. soln. occurs; 
on acidification C is repptd. <4). 

C is not attacked by CrOs, but C in .vcOH on refluxing with 30% H 2 O 2 gives 65% yield 
retenediphenic ac., cryst. from CoHe, ju.p. 191.0-191.5° cor. (1). 

C with SO 2 in dil. ale. at 60-70° in s.t. reduces to retenehydroquinone [Beil. Vl-1039]. 

C in AcOH treated with o-phenylenediamine yields retenequinoxaline [Beil. XXIII-3331; 
white ndls. pptd. from CHCI 3 by ale., m.p. 164° ( 2 ). 

® Color reaction with ale. KOH: C + dil. ale. KOH gives pale yel. color in cold; on 
htg. and shaking in air color becomes deep red, but is lost on cooling (7) ( 8 ). 

® Retenquinone monoxime: from C in ale, -f 2 moles NH 2 OH.HCI -j- 1 mole NaOH, 
allowed to stand 1-2 days at 30-40°; gold.-yel. ndls. from ale., m.p. 128.5° (2); 130- 
131° cor. (3). 

® Retene (mono)phenylhydrazone ( 9 -benzeneazo- 10 -hydrox 3 n^tene) [Beil. XVI-176]: 
from C in ether -f equal wt. phenylhydrazine; ether evapd. and residue htd. 130-140° 
1 hr.; or. ndls. from hot Igr. or from CeHe + ale., m.p. 160° ( 6 ). 
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SOLID COLORED COMPOUNDS 


1:9088-1:9084 


(g) Retenequinone mono-^nitrophenylhydrazone (t)-p-nitrobenzeneazo-10-hydroxy- 
retene): red pr. from AcOH, m.p. 222-223° (4). 

® Retenequinone monosemicarbazone: yel. ndls. from pyridine, m.p. 200° <6). 

1:9088 (1> Adelson, Hasselstrom, Bogert, J. Am. Chem. Sor. 58, H71 (lOS.'i). (2) Bamberger, 

Hooker, Ann. 889, 122-123 (1885). (3) Lux, Monatsk. 8], 1)42 (1010). (4) Kieser, Young, 

J. Am. Chem. Soc. 53, 4127 4128 (1931). (6) Hei.luschki, Scheller, Arch, pharm. 848, 98 

(1910). {6> Bamberger, Grob, KtT. 34, 639 (1901). (7) Kei. 4, page 4120 . (8) Ref. 2, pages 


1:9083 CAMPHORQUINONE 

HjC- 


CH, 

I 

-C— 


UioHuO-i 

-C=0 


CIL— c: -CHa 


HjC- 




H 


-C- f) 


M.P. 199*^ 


Beil* VU-581 


Ycl. ndls. from dil. ale., aq. or from sublimation; compact pr. from slow evapn. of ether 
sulii. — Mod. sol. hot aq.; sol. ale. — Easily volatile with steam ™ Strongly laevorotatory. 

[For prepn. from rf-camphor (1:5215) in 90-95% yield by boiling in AC 2 O with SCO 2 see 

(DJil).] 

C tre.ated for 36 hrs. with 5 pts. II 2 O 2 (2) or boiled several days in AcOH soln. with 
30%, H 2 O 2 (3) yields camphoric anhydride (1:0800) [60%, yield]. 

For information on prepn. -j- props, of the 4-stereoLsomeric dioximes of C sec (5). 

C in al(i. warmed with 1 mole e-phenylenediaminc.HCl yields quant, camphorquinoxa- 
liiie; cryst. from pet. ether, m.p. 77-78® (6); 74° (7). 

® Camphorquinone phenylhydrazone-3 [Beil. XV-105]: from C + 1 mole phenylhydra- 
zine (8); pale ycl. cryst. from ale. or pet. ether, m.p. 183-190° acc. to rate of htg. [a 
stereoisomcric (?) lower melting form, m.p. 36° been obtained also (8)]. 

(g) Camphorquinone monosemicarbazone: from C dislvd. in aq. NaHSOa and treated 
with 1 mole semicarbazide acetate; pr. from ale., m.p. 236° dec. (9); 228-229° dec. 
(10) (11). [A second form, yel. pr. from Celle + pet. ether, m.p. M7° has also been 
reported (9).] 


1:9083 (1) Rupe, Tommasi di Vignato, Hdv. Chim. Ada 20, 1081 (1937). (2) Forster, Holmes, 
J. Chem. Soc. 93, 252 (1908). (3) Holloman, Rec. trav. chim. 33, 171 (1904). (5) Meisen- 

heimer, Thcilackor, Awn. 4^, 33-56 (1932); Ann. 496, 303 (1932) (6) Singh, Mazumda, 

J. C}usm. Soc. 115, 574 (1919). (7) Hcckcndorn, Hdv. Chim. Acta 12, 51 (1929). (8) P'orstor, 

Zimmcrli, J. Chew. Soc. 99, 483-487 (1911). (9) Forster, Zimmerli, J. Chem. Soc. 97, 2172- 
2173 (1910). (10) Asahina, Ishidato, Momosc, Bar. 67, 1433 (1934). 

(11) Evans, Ilidgion, Siinonsen, J. Chem. Soc. 1934, 157. 


1:9084 l-HYDROXYANTHRAQUINONE O OH CuHsOs Bea.Vra-338 



I 


M.P. 300° (1) (193°) (4) 

Orange-red ndls. from ale.; eas. sol. ether, CeHe — Somewhat volatile with steam. [For 
prepn. in 95% yield from l-aminoanthraquinone see (4).] 




1:9084-1:9086 ORDER I, SUBORDER II 622 

C is insol. cold NH 4 OH but completely sol. hot; does not dissolve readily in 10% aq. 
NaOH [dif. from 2-hydroxyanthraquinone (1:9110) ( 1 )], but sol. in KOH. 

C does not decompose hot aq. susp. of BaCOs [dif. from 2 -hydroxyanthraquinone 
(1:9110)]. 

® l-Acetoxyanthraquinone: from C on protracted boilg. (6 hrs.) with AC 2 O (3); yel. 
ndls. from ale., m.p. 176-179® (2). 

1:9084 (l) Blickc, Weinkauff, J. Am. Chem. Soc. 54, 333 (1932). (2) Liebermann, Hagen, Ber. 

15, 1804 (1882). (3) Dimroth, Friedemann, Kammerer, Ber. 53, 482 (1920). (4) Ullmann, 

Conzetti, Ber. 53, 829 (1920). 


1:9085 1,4-DIHYDROXYANTHRAQinNONE 

(Quinizarin) O OH 



M.P. 300-202® cor. (195®) 


C14H8O4 


Beil. Vm-450 


Red cryst. from AcOH, toluene, ale. + pet. ether — Subl. in ndls. with partial dec. (1) — 
Sol. in 12-13 pts. boilg. AcOH; sol. in ether with brown-red color and greenish-yel. fluores¬ 
cence. 

IFor prepn. in 68-74% yield from p-chlorophenol, phthalic anhyd. + H 3 BO 3 4 - H 2 SO 4 
see ( 2 ).] 

C is sol. in cone. H 2 SO 4 with violet-red color and greenish-yel. fluorescence. 

C is sol. in alk. with violet-blue color, but is repptd. by CO 2 . 

C is insol. in hot 10 % Na 2 C 03 soln. [dif. and sepn. from 1,2,4-trihydroxyanthraquinone 
(purpurin)]. 

C is reduced by hot alk, Na 2 S 204 or Zn dust 4 - NaOH to leucoquinizarin, reoxidized by air 
to original C. — C gives no oxime but with alk. NH 2 OH yields l,4-dihydroxy-2-aminoan- 
thraquinone, m.p. 313-314° (3). 

® 1,4-Diacetoxyanthraquinone: from C boiled 15 min. with AC 2 O 4- a few drops cone. 
H 2 SO 4 ; occurs in two polymorphic forms: A, m.p. 207-208°; B, m.p. 200 - 201 ° ( 4 ). 
[A forms small six-sided yel. pr. from quickly chilled solns. in hot pyridine, yel. pi. from 
AC 2 O, pale yel. ndls. from ale. all melting 207-208°. B forms yel. ndls. or fine rods, 
m.p. 200-201°. B was converted to A by rccrystn. from pyridine, AC 2 O or ale., but 
hot solns. of A in AC 2 O 4 - a few drops H 2 SO 4 always deposited B only (4).] 


1:9085 (1) Brass, Heide, Ber. 57, 113 (1924). (2) Bigelow, Reynolds, Organic Syntheses, Coll. 
Vol. 1, 464-465 (1932). (3) Marschalk, BiUl. soc, chim. (5) 4, 632 (1937). (4) Green, J, 
Chem, Soc. 1926, 1435. 


1:9086 PHENANTHRAQUmONE C 14 H 8 O 2 Befi. Vn-796 



M.P. 208° (202°) 

Orange ndls. or pdr.; insol. aq.; spar. sol. ale., CeHe, AcOEt; sol. ether, hot AcOH. 
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SOLID COLORED COMPOUNDS 


1:9086-1:9087 


Sublimes in pract. odorless orange this. — Dif. sf)l hot aq., but easily sol. in warm 40% 
(satd.) aq. NaHSOa soln. [dif. from anthraquinone (1:9005)], and repptd. on acidification 
in cold. 

C dis, in cold cone, H2SO4 with green color — C in 7 pLs. AC2O -h 8.5 pts. pyridine stood 
in open fiask 6-7 da}^ in dark turns deep blue and ppts. dark l)lue cryst.; for structure see 
(14). 

C on oxidn. with CrOs + H 2 SO 4 (T 1.72) yields diphenic ac. (1:0870) — C (5.5 g.) in 
AcOH + 30% H 2 O 2 (10 ml.) boiled for a day gives colorless liq., evapd., residue dislvd. in 
Na^COa, filtered, acidified yields diphenic ac. (1:0870) (1) 

C treated with soln. of SbCL in CCI4 (1:4 by vol.) gives deep n^d color [dif. from anthra- 
(juinone (1:9095)] (2). [For similar result using SbCb in CHCla see (3).] —C in warm 
soln. in AcOH treated with an ale. soln. of o-phcnylcnediamine yields imined, ppt. of phenan- 
throphenazine (phenanthrazine) [Beil. XXlll-326]; pale yel. ndls., ni.p. 217® (4); 219-220® 
(5). 

© Color effect on reduction -f oxidation: Boil together in a tt. for half a minute 6 ml. 5% 
aq. NaOH, 0.01 g. finely powdered C, and 0.2 g. Zn dust. Filter quickly while hot 
through a fluted filter. With phenanthraquinone thc‘ filtrate is pure intense green 
(also seen to advantage on edges of filter) and when vigorously shaken absorbs oxygen 
from the air becoming yellowish (6). 

® Phenanthraquinone monoxime: from C + NH 20 H.H(.M in ale. + CHCla on boilg. 
1 hr. (7); greenish yel. Ifts. from ale. or orange Ifts. from CoHe; m.p. 158® (8). [This 
monoxime on hydrolysis with cone. HCl in pmsence of formalin gives 92% jdeld pure 
phenanthraquinone (9); use of oxime in sepn. of C from anthraquinone (10).] 

® Phenanthraquinone (mono)phenylhydrazone (lO-benzeneazophcnanthrol-9) [Beil. 
XVl-174]: from C in AcOH on warm, with aq. phenylhydrazine.HCl (09% yield); 
dark red Ifts. or ndls. from ale. or AcOH, m.p. 164-165° (11). 

® Phenanthraquinone (mono)-^nitrophenylhydrazone (10-p-nitrobenzeneazophenan- 
throl-9) [Beil. XVI-174]: from C on warming with p-nitrophenylhydrazine in AcOH; 
red ndls. from xylene; m.p. 245° (12). 

® Phenanthraquinone mono(?)-2,4-dinitrophenylhydrazone: dark red cryst.; m.p. 
312-313° dec. (13) [cf. T 1.14J. 

1:9086 (1) Holleman, Rec. (rav. chim. 23, 171-172 (1904). (2) Hilpcrt, Wolf. Ber. 46, 2217 

(1913). (3) Delaby, Sabetay, Janot, Compf. rend, 198, 270-278 (1934). (4) Hinsberg. Ann. 

237, 340 (1887). (5) Willgerodt, Albert, J. pr<^kt. Chem. (2) 84, 386 (1911). (6) Mulliken, 

“Method” I, 216 (1904). (9) Tseng, Hu, Chu, J. Chimm Chem, Soc. 2, 47-56 (1934). 

(10) irinskii, Roshal, Ch€?n. Abs. 32, 5336 (1938) ; Ceni. 1938, II. 901. 

( 11 ) von Auwers, Ann. 378, 214 (1910). (12) Hyde, Ber. 32, 18i5 (1899). (13) Campbell, 

Analyat 61, 393 (1936). (14) Diels, Kassehart, Ann. 636, 78-88 (1938). 


1:9087 FLUORENONE-4-CARBOXyLIC ACID 

(Diphenyleneketonecarboxylic acid-4) 


^ C 14 H 8 O 3 Beil. X-774 


HOOC, 




M.P. 227® cor. Neut. Eq. 224 

Yellow ndls. from ale.; insol. aq., abundantly sol. ale., fairly sol. ether — Sol. in oonc. 
H2SO4 with red color. 

[For prepn. in 86 % yield by htg. diphenic ac. (1:0870) with cone. H 2 SO 4 at 140° see (1).] 



1:9087-1:9095 


ORDER 1, SUBORDER II 


624 


C on htg. at 360® loses CO 2 and gives fluorenone (1:9014) ( 2 ) — C htd. with 1 mole PCls 
(3) or with SOCI 2 ( 100 % yield) (4) gives fluorenone-4-carboxylic ac. chloride, yel. cryat. 
from Igr*; yel. ndls. from CeHe, m.p. 128®. [This ac. chloride in dry CgHe treated with NH 3 
gas yields fluorenone-4-carboxylic acid amide; yel. ndls. contg. J mole EtOH from ale., 
m.p. 225® (5); 230° cor. ( 6 ).] 

C, in MeOH htd. with dry HCl (3), or refluxed with a little cone. H 2 SO 4 (7) yields methyl 
fluorenone-4-carboxylate, m.p. 132° (3); 139® (7) — C in EtOH treated with dry HCl (3) or 
refluxed with a little cone. H 2 SO 4 (7) yields ethyl fluorenone-4-carboxylatc, m.p. 102-103°, 

© Fluorenone-4-carboxylic acid oxime: from Na salt of C boiled with NH 2 OH.HCI in 
ale.; m.p. 263° (3). 

® Fluorenone-4>carboxylic acid phenylhydrazone: from aq. soln. of salt of C + aq. 
phenylhydrazine.HCl in cold; yel. ndls. from ale., m.p. 205° ( 3 ). 

1:9087 ( 1 ) Moore, Huntress, J. Am. Chem. Soc. 49, 1329-1330 (1927). (2) Huntress, Hershberg, 

Cliff, J. Am. Chem. Soc. 53, 2723 (1931). (3) Graebe, Aubin, Ann. 247, 278-282 (1888). 

(4) G6tz, Monatsh. 23, 32 (1902). (5) Wegerhoff, Ann. 252, 30 (1889). (6) Graebe, Schesfca- 

kow, Awn. 284, 311 (1895). (7) Underwood, Koehmann, J. Am. Chem. Soc. 46, 2074 (1924). 


0==C—C==0 


1:9090 ACENAPHTHENEQUINOlSrE 


C 12 H 6 O 2 Beil. Vn-744 


M.P. 261® cor. 

Yel. ndls. — SI. sol. AcOH, less so in ale.; sol. hot CeHe, toluene — Sol, in warm 40% 
NaHSOg soln. [dif, from anthraquinone (1:9095)] and pptd. by acidif. in cold. 

C, dialvd. in AcOH, refluxed 3 hrs, with o-phenylenediamine.H(^l, gives on addn. of aq., 
a,a-naphthaquinoxalinc [Beil. XXIlI-313]; white ndls., 234° ( 1 ). 

® Acenaphthenequinone dioxime: from C + 2 moles NH 2 OH.HCI -f equiv. Na 2 C 03 in 
warm ale.; cryst. from ale., m.p. 222 ° dec. ( 2 ) [monoxime: pr. from dil. ale., m.p. 230° 
{3)1. 

® Acenaphthenone (mono)phenylhydrazone [Beil. XV-172]: from C + equiv. phenyl- 
hydrazine on warming in ale. and evai)g. ( 2 ) or from C -f phenylhydrazine.HCl on 
warmg. in AcOH (4); orange-red ndls. from ale. or acetone; m.p. 179°. 

® Acenaphthenone (bis)-phenylhydrazone [Beil. XV-1721: from C with excess phenyl- 
hydrazine on warmg. i hr. at 130-140°, extg. with dil. HCl, and recrystg. from ale. or 
AcOH; dark yel. ndls., m.p. 219° ( 2 ). 

® Acenaphthenone (mono)semicarbazone: cryst. from AcOH or CeHe,* m.p. 192-193° 
(3). 

® Acenaphthenone (bis)-semicarbazone: pr. or Ifts. from ale. or AcOH; m.p, 271° (3). 

1:9090 (1) Ampola, Recchi, Atti accad. Lincei (5) 8, 209-218 (1899); Cent. 1899, II, 338. 

(2) Graebe, Gfeller, Ann. 276, 10 (1893). (3) Francesconi, Pirazzoli, Gazz. chim. ital. 33, I, 

46-47 (1903) . (4) von Auwers, Ann. 378, 251-252 (1910). 

O 


1:9095 ANTHRAQUINONE 

h 

M.P. *75* (285“ cor. (1)) B.P. 376.8“ cor. (1) 



Ci4H802 BeU. Vn-780 



625 


SOLID COLORED COMPOUNDS 


1 : 9095 - 1:9105 


Subl. in yel. ndls. —Sol. in 44 pte. hot ale., very dif. sol. cold ale., ether, CeHe — 
Unattacked by boiling NaOH or oxid. agts. — Can V)e reerystd. from 6 parts hot nitroben¬ 
zene — Sol. hot CeHfi, toluene, nitrobenzene, aniline. 

C is insol. in warm 40% NallSOs soln. [dif. from phenanthraquinone (1:9086) and 
acenaphthenequinone (1:9090) ]. 

C is not reduced by SO 2 ; gives no phenylhydrazone and only a monoxirae (from CJ -+• 
NH 2 OH.HCI in ale. heated in s.t. at 180°; pale yel. ndls., m.p. 224° dec.; rapid htg. (2)). 

® Oxanthranol reaction: Boil together in a tt. for a half a minute, a mixt. of 5 ml. 5% 
aq. NaOH, 0.01 g. C, and 0.2 g. Zn dust. Filter quickly while hot through a fluted 
filter. Anthraquinone gives deep red (OR) colored filtrate, which on shaking in the 
air absorbs oxygon and rapidly decolorizes with ppt. of anthraquinone (3). [For 
application to quant, detn. see <4).] 

® Anthrahydroquinone diacetate: from C on boiling with 10-15 pts. AC 2 O, 2 pts. AcONa, 
and 2 pts. Zn dust, filtering hot through glass wool, and adding aq.; colorless ndls. 
from AcOH, m.p. 260° (5). 

1:9095 (1) Timmermans, Burriel, Chimie Industrie., Spec. No. 1931,196-197. (2) Goldschmidt, 

£ter, 16, 2179 (188.1). (3) Mullikcri, “ Method ” 1, 216 (1904). (4) Nelson, Senseman, Ind* 

Eng, Chem. 14, 956 -9.'>7 (1922). (5) Li*4jcrmami. Ber. 21, 1172 (1888). 

1:9100 ANTHRARUFIN O OH C 14 H 8 O 4 BeU. Vin-453 

(1,5-Dihy droxyan thra- 
quinone) 


M.P. 280° 

Subl. easily in pale yel. toothed Ifts. — Aim. insol. aq., NH 4 ( 3 H, Na^COs or Ba(OH) 2 ; 
eas. sol. dil. KOH with violet-red color — Dif. sol. ale., AcOH, si. sol. ether, CeHe. 

Sol. in cone. H 2 SO 4 with intense red color and fluorescence, distinguishable even at diln. of 

l:10l 

® Anthrarufin diacetate: Although the other dihydroxyanthraquinones are converted 
to acetates by refluxing with AC 2 O, anthrarufin requires htg. at 200° in sealed tube. 
Prod, consists of pale yel. ndls. insol. in dil. KOH and reerystd. from AcOH, m.p. 246° 
dec. (1). 

1:9100 (1) Shunck, Romer, Ber. 11, 1178 (1878). 



1:9105 ALIZARIN 

(1,2-Dihydroxy- 

anthraquinone) 


O OH 



i 


C 14 H 8 O 4 Beil. Vin-439 


M.P. 290° cor. 

Ocher-yel. powder or or. red ndls. (from ale. or by subl.) — Subl. above 110° [dif. from 
1,2,6-trihydroxyanthraquinone, i.e., flavopurpurin: and 1,2,7-trihydroxyanthraquinone, 
i.e., anthrapuri)urin, which sublime beginning at 160° and 170° respectively] (2). 



1 : 9105 - 1:9110 ORDER 1, SUBORDER H 626 

Comml. C always conts. anthraquinone (1:9095), l-hydroxyanthxaquinone (1:9084), and 
isopurpurin; for purifn. from these see ( 3 >. 

Dif. sol. aq., ale., ether — Sol. in very dil. NaOH with red-violet color. [More coned, 
solns. intensify color but hue is same] — Aik. sohi. pptd. by CO 2 . [Dif. from 1,2,7-trihy- 
droxyanthraquinone (isopurpurin).) 

® Alizarin diacetate: C -f" AC 2 O -f H 2 SO 4 in cold rapidly give diacetate, pptd. on diln., 
recrystd. from ale., m.p. 182° ( 1 ). 

1:9105 (1) Herzig, Klimosch, Mormtsh. 30, 5.‘i5 (1909). (2) Shunck, Romer, Ber, 18, 42 (1880). 
(3) Bocseken, Hec, trav. chim. 41, 782 (1921). 


1:9110 2-HYDROXYANTHRAQUINONE O CuHsOs BeiLVm-343 



i 


M.P. 305° 

Yel. ndls. or pi. (from ale.), yel. ndLs. (from AcOH) — Insol. cold aq., sol. ale., ether — 
Sol. in cone. H 2 SO 4 yielding red.-br. soln. — Sol. in alk. or NH 4 OH to red.-yel. solns. — 
Dec. boilg. aq. susp. of BaCOa forming sol. BaA 2 [dif. from l-hydroxyanthraquiuone 
(1:9084)] — KA, sol. ale. [sepn. from alizarin (1:9105)]. 

For prepn. in 100 % yield from 2 -arainoanthraquinone -|- HNO 2 see ( 2 ). 

Warm, with fumg. HNO 3 oxid. to phthalic ac. (1:0820) — Distn. with Zn dust yields 
anthracene (1:7285) — Does not react with SOCI 2 (1) — C, warm, with excess A1 pdr., in 
10 pts. 50% ale. 4 - 9 pts. cone. NH 4 OH for 2 hrs., filtd., neutd. with HCl, gives good yield 
2-hydroxyanthracene (2-anthrol) [Beil. Vl-702] (3) — Same prod, also obtd. in 90% yield by 
redn. of C with Al/Hg couple (4). 

C, susp. in 10 pts. pyridine treated with Br 2 , stood overnight, gives red cryst. ppt., decomp, 
by HCl yielding 90% yel. ppt. of l,3-dibromo-2-hydroxyanthraquinone, cryst. (from xylene), 
m.p. 214-215° (5). 

® 2-Methoxyanthraquinone; from C by warm, with 10% NaOH + (CH 3 ) 2 S 04 , yel. 
ndls. (from ale.), m.p. 195-196° ( 6 ) (7). 

® 2-Acetoxyanthraquinone: from C, boiled 10 min. with 10 pts. AC 2 O, cooled, cryst. 
(from ale. or pyriine), m.p. 159-160° ( 8 ) (9). 

® 2-Benzoxyanthraquinone; by htg. C with 10 pts. BzOH, cryst. (from AcOH), m.p. 
202-204° (10). 

1:9110 (1) Green, J. Client, Soc, 1996, 2199. (2) Perkin, Whattam, J. Chem, Soc, 191, 289 

(1922). (3) Perkin, Whattam, J, Chem. Soc, 191, 298 (1922). (4) Hall, Perkin, J. Ghent. 

Soc. 198, 2035 (1923). (5) Barnett, Cook, J. Chem. Soc. 191, 1389-1390 (1922). (6) Graebe, 

Bernhard, Ann. 849, 222 (1906). (7) Benesch, Monatah. 89, 449 (1911), (8) Dimroth, 

Friedemann, Kammerer, Ber.. SB, 482 (1920). (9) Green, J. Chmt. Soc. 1996, 2203. 

(10) D.R.P. 297,261 ; Cent. 1917, 1, 834. 
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SOLID COLORED COMPOUNDS 


1:9115 


1:9115 ANTHRAGALLOL O OH C 14 H 8 O 6 Beil- Vni-505 

(1,2,3-Trihyciroxyanthrar 
quinone) 


M.P. 313-314° dec. 

Fine br.-or. iidls. — Subl. abt. 290° — Scarcely sol. aq., CHCLs, CS 2 ; sol. ale., ether, 
AcOH — Sol. in cone. H 2 SO 4 with br.-red color, pptd. unchanged on diln. — Sol. in alk. 
forrng. green soln. changing to brown in air — Sol. in NH 4 OH yic^lding dirty green soln. 
becoming blue on stdg. or htg. 

For purifn. of comrnl. C, recryst. from nitrobenzene, conv. to triacctyl deriv. with AC 2 O H- 
few drops H 2 SO 4 , purify prod, by recrystn. from Ac(.)II and hydrolyze by w^armg. with 30 pts. 
5% ale. HCl from which C seps. in pure cond. ( 1 ). 

® 1,2,3-Triacetoxyanthraqumone; from C -f AC 2 O, kmion yel. ndls. (cryst. from ale. or 
AcOH contg. AC 2 O), m.p. 181-182'" ( 2 ), cryst. (from pyridine), m.p. 188-189° (3). 

® 1,2,3-Tribenzoxyanthraquinone: from dibcnzoylanMiragallol (4), dislvd. in pyridine, 
and treated with BzCl; recrystd. from CeHe-alc., pale y(‘l. pr., m.p. 213-215° (4). 

® 2,3-Di->-toluenesulfonylanthragallol: C, in 10 pts. i)yridine at 0 ° stirred with 2 pts. 
p-toluenesulfonyl chloride J hr., then | hr. at 20 °; addn. of ale. ppts. prod., recryst. 
(from pyridine) in yel. pL, m.p. 196-198° (5). 

® 2,3-Thionylanthragallol: C boiled with 20 pts. SO(^l 2 suddenly forms green soln. after 
1J hrs.; after boilg. 5 more hrs. soln. was coned, to 3/8 vol. and on stdg. (12 hrs.) pptd. 
green-yel. rods, m.p. 218-220° with prelim, sintg. (3). 

'® 2,3-Diacetoxy-l-hydroxyanthraquinone: from 2,3-thionylanthragaIlol by boilg. 10 
min. with 30 pts. AC 2 O, pouring into ice-water, recrystg. (from acetone), m.p. 223-224° 
< 3 ); [for direct prepn. from C with AC 2 O or Ac*/^ + pyridine, cryst. (from AcOH), 
m.p. 214°, sec {!)]. 

1:9115 ( 1 ), Dimroth, Ann. 446, 110-111 (1926). (2) Perkin, Hummel, J. Chem. »Soc. 63, 1170 

(1893). (3) Green, J. Chem. Soc. 1926, 2202-2203. (4) Cross, Perkin, J. Chem. Soc. 1930» 

302-303. (6) Perkin, Story, J. Chem. Soc. 1929, 1417. 




ORDER I: SUBORDER H: COLORED COMPOUNDS 
Division Liquids 

1:9500 BIACETYL CH3.CO.CO.CH3 C4H6O2 BeU. 1-769 

(Dimethylglyoxal; diacetyl) 

F.P. = -2.4° (1) B.P. 88° Df = 0.975 nf? = 1.3927 

Yel.-greea liq. with odor like quinone; vapor has color of chlorine. Sol. in 4 pts. aq. at 
ord. temp.; misc. with ale., ether — For study of prepn. see {1). 

With 2 moles H 3 PO 4 yields cryst. addn. prod. (C 4 H 602 - 2 H 3 P 04 ), decompd. by water. 
[Useful in purifn. ( 1 ).] [Excess H 3 PO 4 yields licp prods.!] — Readily adds NaHSOg. 

C stood with cone. HCl at 0 ° several days yielck ppfc. of a iritmr (C 4 H 602 ) 3 , white cryst. 
(from boilg. aq.), m.p. 105° (2) which yields an acetyl deriv., ni.p. 93° (2), a phenyl urethane, 
m.p. 86 ° (2), an oxime, m.p. 174-175° cor. ( 2 ), a p-nitrophenylhydrazonc, m-ji. 200° cor. (2) 
and a semicarbazone, m.p. 238° cor. ( 2 ). 

® Biacetyldioxime (dimethylglyoxime): from C (I mole) -f NH2OH.HCI (2 moles) + 
Na^COg (1 mole) in aq. soln.; cryst. (from dil. ale.), m.p. 234-235° subl. (3). [The 
sublimed prod, has been reported, m.p. 245-246° cor. (4).] [Biacetylmonoxime, not 
usually f)repd. directly, but sometimes obtd. by partial hydrol. of dioxime, cryst. (from 
aq. or CHCI3), m.p. 74°.] 

® Biacetyl bis-phenylhydrazone (^^ biacetyl phenylosazone'') [Beil. XV-1591: from 
C -p excess phenylhydrazine acetate in aq. soln. at 100°; yel. cryst. (from AcOH or 
CeHe), m.p. 243° (5). [Biacetyl monophenylhydrazone forms yel. ndls. (from dil. ale. 
or dil. AcOH), m.p. 134°.] 

® Biacetyl mono-^nitrophenylhydrazone: from aq. soln. of C (1 mole) + dil. aq. soln. 
of p-nitrophenylhydrazine.HCl (1 mole); or.-yel. ndls., m.p. 230° ( 6 ). 

® Biacetyl bis-2,4-dmitrophenylhydrazone: from C -p 2,4-dinitrophenylhydrazine 
HCl; red-or. cryst. from nitrobenzene, m.p. 314-315° cor. (9) [cf. T 1.14]. 

® Biacetyl bis-semicarbazone: from C + semicarbazide.HCl in dil. ale. -p AcONa; 
cryst. (from AcOH), m.p. 278-279° (7). [Biacetyl monosemicarbazone, cryst. (from 
aq. or AcOH), m.p. 235° cor. ( 8 ) (4).] 

1:9500 (1) Olivier, BuU, soc. chim. (4) 51, 100, 105 (1932). (2) Diels, Jost, Ber, 35, 3293-3297 
(1902). (3) Fittig, Daimler, Keller, Ann. 349, 204 (1888). (4) Biltz, Ber. 41, 1881-1882 

(1908). (5) von Pechmann, Ber. 31, 1413 (1888). (6) Bamberger, Djierdjian, Ber. S3, 641 

(Note) (1900). (7) Posner. Ber. 34, 3977 (1901). (8) Diels. Ber. 35, 348-349 (1902). 
<9) Strain, J. Am. Chem. Soc. 57,760 (1936). 



CHAPTER XIII 


TABI^S OF MELTING POINTS OF SERIES OF DERIVATIVES 
OF COMPOUNDS OF ORDER I 


A. Carbonyl compounds 

1. Oximes 

2. Phenylhydrazones 

3. p-Nitrophenylhydrazones 

4. 2,4-Oinitrophenylhydrazonea 

5. Semioarl)azone8 

B. Phenolic compounds 

1. Esters 

a. Acetates 

b. Benzoates 

c. j>-Nitrobenzoates 

d. 3,5-Dinitrobenzoates 

e. Benzeriesulfonates 
/. p-T olu enesulfonatea 

2. Ethers 

а. 3 ?-Nitrobenzyl ethers 

б. 2,4-Dinitrophenyl ethers 
c. Aryloxyacetic acids 

3. A^-substitutod carbamates 

a. A^-Phenylcarbamatcs 

b. iV-(a-Naphthyl)carbamates 

c. iV.iV-Diphenylcarbamatcs 

d. iV-( 3 >-Xciiyl) carbamates 


C. Alcohols 

1. Esters 

а. p-Nitrobeiizoates 

б . 3,5-Dinitrol>enzoatG8 

c. Acid phthalatcs 

d. Acid 3-introphthalates 

2 . A''-Siibstituted cari)amates 

a. A-Ph(‘iiylcarbamates 

b. A-(a-Naphthyl)carbamates 

c. A^-(p-Nitrophcnyl) carbamates 

d. A-(p-Xeiiyl) carbamates 

D. Acids 

1 . Esters 

a. p-Nitrobenzyl esters 

b. Phenacyl esters 

c. ?>-Chlorophcnacyl esters 

d. p-Broniophcnacyl esters 
€. 2 >I()dophenacyl esters 

/. p-Pheiiylidiena(^yl esters 

2. Amides or A—substituted amides 

а. Amides 

б . Anilides (A-phenylamides) 

c. p-ToIuidides (A^-p-tolylamides) 


A. CARBONYL COMPOUNDS 

TABLE OF MELTING POINTS OF OXIMES OF CARBONYL 
COMPOUNDS OF ORDER I 

These melting points are arranged in order of increasing magnitude. The values, how¬ 
ever, are only approximate and in every instance the more precise information given in the 
Huntress-Mulliken “ Tables '' should be consulted, h'or this reason the location number of 
the corresponding parent compound is given. 


1:0195 

Benzaldehyde.(a form) 

35 

1:5535 

Butyrophenone. 

49 

1:5485 

4-Mcthylcyclohexandne. . . . 

38 

1:0176 

71-Caproaldehyde. 

61 

1:0232 

w-Methoxybenzaldehyde. .. 

39 

1:0108 

5-Methylfurfural. {anti) 

61 

1:5175 

Di-n-undecyl ketone....... 

39 

1:0155 

n-V aleraldehy de. 

62 

1:5134 

Ethyl n-undecyl ketone.... 

40 

1:5555 

Valero phenone. 

52 

1:0133 

Trimcthylacetaldehy de. 

41 

1:5525 

Propiopheiione. 

63 

1:5470 

2-Methylcyclohexanone. . .. 

43 

1:0183 

Enanthaldehy de.. 

64 

1:5531 

Methyl w-nonyl ketone. 

44 

1:5590 

n-Hexyl phenyl ketone. 

55 

1:0179 

/3-Ethyl-a-methylacrolein... 

48 

1:5130 

Methyl undecyl ketone .... 

56 

1:0210 

o-Tnliialdehytle. 

48 

1:5446 

Cyclopen tanonc. 

56 

1:5445 

Mesityl oxide.(/3 form) 

48 

1:0205 

iSalicylaldehyde. 

67 

1:0140 

Isovaleraldehy de. 

48.6 

1:5527 

w-M cthy lacetophenone. 

67 
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1:0249 

1:5515 

1:5520 

1:5528 

1:0192 

1:0208 

1:5528 

1:0284 

1:5524 

1:0197 

1:0240 

1:0245 

1:0222 

1:5118 

1:5180 

1:0002 

1:5540 

1:0285 

1:9500 

1:0185 

1:1535 

1:0017 

1:0298 

1:5425 

1:0215 

1:5523 

1:5547 


1:1560 


1:9000 

1:0004 

1:0251 

1:0005 

1:5140 

1:5530 

1:0007 

1:0012 

1:0009 

1:0186 

1:0185 

1:5465 

1:5550 

1:0235 

1:0015 

1:5528 

1:0224 

1:0225 

1:5547 

1:9065 

1:0261 

1:5165 

1:0200 

1:5210 

1:1565 

1:0080 


o-Ethoxybenzaldehydo. 

Acetophenone. 

i-Menthone. 

Isophorone. 

n-Caprylaldehyde. 

w-Tolualdohyde. 

Isopropyl phenyl ketone... . 

Cumaldehyde.(or forn>) 

o-M ethyl ace topherion v . 

Pelargon aldehyde. 

p-Anisaldcihydo. . . .(a form) 

Ciniiainaldehydt?. {anh) 

n-Decylaldehyde. 

Benzyl methyl ketone. 

o:-Hydroxyac<‘tophenone..., 

n-Unde(;ylaldohyde. 

d-( .arvone. 

a-w-Ainylcinnamaldehyde.. . 

Biacetyl.(mono) 

Furfural.(a form) 

m-Hydroxyb<uizoph<‘noue 
. (and) 


58 

58 

59 
/59 
179 

60 
60 

/60 

194 

61 

61 

64 

64 

64 

69 

69 

70 
72 
72 
74 

74 

75 

76 


Lauraldehydo. 77 

t5-Hydroxyniethylfurfural (a?) 77 
Methyl ter-butyl ketone. ... 77 

p-Tolualdehyde. 79 

Isophorone. 


o-M ethoxy acetophenone. ... 
?i-Tridecylaldehydo. 80.5 

f 81 

p-Hydroxybeiizophenone. . . < ^^2 


Furfuralac^etophenone. 

7i-MyristaIdehydo. 

p-Ethoxybenzaldchyde. 

n-Pentadecylald(hyde. 

p-Methoxyacetophenone.. . . 

p-Methylacetophenone. 

Palmitaldehyde. 

Stearaldehydc. 

M arfsaraldehy de. 

Hexahydrobenzaldehyde... . 

Furfural.(/3 form) 

Cyclohexanone. 

2-Acetyl-p-cymcne. 

o-Methoxybenzaldehyde.. .. 
Veratraldehyde. 

Isopropyl phenyl ketone.. ., 

Phonoxy acetaldehyde. 

Hydrocinnamaldehyde. 

o-Mcthoxyacetophenone,.,. 

Furil.(/3-monoxime) 

3,4-Dimethoxybenzaldehyde 

Desoxybenzoin. 

Phenylacetaldehyde. 

Benzoin.(/3 oxime) 

Furoin.(/3 oxime) 

p-Homosalicylaldchy dc. 


82 

83 

83 

86 

86 

87 

88 

89 

89.5 

90 

91 
91 

91 

92 

94 
/94 
\60 

95 

95 

96 
80 

97 

98 

98 

99 
99 

102 

105 


1:0046 

1:9065 

1:0298 

1:0010 

1:0025 

1:0234 

1:9015 

1:5145 

1:5160 

1:5170 

1:1746 

1:0050 

1:5215 

1:1414 

1:7547 

1:1800 

1:5135 

1:1535 

1:9082 

1:5142 

1:1820 

1:0195 

1:0240 

1:9007 

1:9020 

1:5170 

1:5495 

1:0245 

1:9025 


1:5600 

1:9015 

1:1414 

1:1414 

1:5150 

1:9024 

1:1527 

1:5144 

1:5142 

1:1700 

1:5210 

1:1560 

1:5174 

1:5100 

1:0036 

1:0073 

1:9086 

1:7547 

1:1565 

1:9003 


2,4~Dimcthoxybenzaldehyde 106 

Furil.(a-monoxime) 106 

5-Hydroxymcthylfurfural 

.(/3?) 108 

Piperonal. {anti) 110 

|8-(Q!-Furyl) acrolein. 110 

Cumaldehyde.(/3 form) 112 

Benzil.(/3-monoxime) 112 

Benzalacetone. 116 

Phenyl 2 >tolyl ketone. 

p-Methoxybenzophenone 

.(/3 form) 115 

o-Hydroxyacetophenone.... 116 

Vanillin. 117 

d-Camphor. 118 

o-Hydroxybenzophenone 

(mixt. of isomers).116-120 

d-P^enchone.(/3-oxime) 123 

Methyl furoylacetate.124 

Dibenzyl ketone. 124 

wi-Hydroxybenzophenone 

. (syn) 126 

Retenequinone (monoxime) 129 

o-Methoxybenzophenone.... 

Ethyl furoylacetate. 131 

Benzaldehydo.(/3-oxime) 132 

p-Anisaldehyde .. (/3-<)xime) 133 
j^Toluquinone.. (monoxime) 134 

Cinnamalacetophenone. 135 

p-Methoxybenzophenone 

.(of-form) 137 

Acetonylacetonc {bis-oxime) 137 
Cinnamaldehyde (ifj/7i-oxime) 138.5 
Benzoquinoiie 

.(dioxime) dee. abt. 140 

Methyl a-naphthyl ketone.. 140 

Benzil.(a-monoxime) 140 

e-Hy droxy benzoph enone 

.(/i-isomer) 141 

e-Hydroxybenzophenone 

.(A-isomer) 142 

Benzophenone. 142 

Di benzalacetone. 142 

p-Hydroxyacetophenone... . 144 
indanone-1. 144 

e-Methoxybenzophenone- 

Acetylacetonc. . . (few-oxime) 149 
Benzoin.(a-oxime) 161 

p-Hydroxybenzophenone. . . 

Cinnamalacetone. 162 

Phenyl p-tolyl ketone. 

/3-N aphthaldehy de. 166 

Protocatechualdehyde. 167 

Phenanthraquinone 

.(monoxime) 168 

d-Fenchone. 159 

Furoin.(a form) 160 

Thymoquinone (monoxime) 160 
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1;9062 jS-N aph thoquinone 

.(monoxime) 162 

1:6185 Di-p-tolyl ketono. 163 

1:1480 Dibenzoylmethario 

. (monoxim(') 165 

1:7547 rf-Fenchone.(a-oxime) 165 

1:9065 Fiiril.(a-dioxime) 166 

1:9021 2-Mcthylnaphthoquin- 

one-1,4. 167 

1:1515 2-Aceto-l-naphthol. 168 

1:9062 jS-Naphthoquinone (dioximc) 169 

1:5200 Acenaph thenono. 183 

1:5201 p-Phonylacotophenone. 186 

1:9022 Piperonalacetone. 186 


1:9065 Furil.(jS-dioxime) 188 

1:1443 Ti-Caproylresorcinol. 190 

1:0065 2,4-Dihydroxybeuzaldehyde 191 

1:9014 Fluorerioue. 192 

1:9040 a-Naphthoquinoii(^. .(mono) 198 
1:9007 p-1'olm^uinone 

.(dioxime) dec. 220 

1:9090 Acciiaphthcncquirione 

. (dioxime) 222 

1:9090 Arciiaphthenoquinone 

.(iiionoxime) 230 

1:9500 Biacety) .(dioxime) 234 

1:9087 Fluoreiioiiol-cai boxylic acid 263 


TABLE OF MELTING POINTS OF PHENYLHYDRAZONES OF 
CARBONYL COMPOUNDS OF ORDER I 


These melting points are arranged in order of incresisiiig magnitude. The values, how¬ 
ever, are only approximate and in every instance the more precise information given in the 
Huntress-Mulliken ‘‘ Tables ” should be consulted, b'or this r(^asr)n the location number of 
the corresponding parent compound is given. 


1:5520 t-Menthonc. 53 

1:5446 Cyclopciitanone. 55 

1:0179 d-Ethyl-a-mcthylacrolcin.. . . 59 

1:0200 Phenyl acetaldehyde. fiO 

1:5523 IsophoroiK^. 68 

1:4096 Isoamyl lovulinate. 71 

1:5528 Isopropyl phenyl ketone. 73 

1:3972 n-Butyl levulinato. 79 

1:1665 Furoin. 80 

1:5465 Cyclohexanone. 81 

1:9065 Furil.(mono) 82 

1:3907 Isobutyl levulinatc. 84 

1:0224 Phenoxyaeetaldehyde. 86 

1:5118 Benzyl methyl ketone. 86 

1:3786 ri-Propyl lovulinate. 88 

1:0208 m-Tolualdchyde. 89 

1:5200 Acenaphthenone. 90 

1:3501 Methyl levulinate. 94 

1:5530 p-Methylacetophenone. 96 

1:0185 Furfural. 97 

1:5185 Di-p-tolyl ketone. 100 

1:0010 Piperonal. 102 

1:3016 Ethyl levulinate. 103 

1:0050 Vanillin. 105 

1:0210 o-Tolualdehyde. 105 

1:5515 Acetophenone. 105 

1:5210 Benzoin.(/8-mono) 106 

1:0405 Levulinic acid. 108 

1:3666 Isopropyl levulinate. 108 

1:1746 o-Hydroxyacetophenonc. 109 

1:5100 Phenyl p-tolyl ketone. 109 

1:5540 d-Carvone. 109 

1:5180 a-Hydroxyacetophenone. 112 

1:0215 p-Tolualdehyde. 113 

1:5547 o-Methoxyacetophenone. 114 

1:5105 Desoxy benzoin. 116 


1:3308 Ethyl pyruvate. 

1:0240 3 t>-Ai)isaldehydc. 

1:5495 Ac(>touylacetone.(bis) 

1:0015 V<'ratraldehydo..... 

1:5135 Di benzyl ketone. 

1:9005 Difurfuralacotone. 

1:5144 ImJ ai oiie-l. 

1:9050 Vanillalaectone. 

1:0234 Curiialdehyde. 

1:0001 J^'urf uralacetopheiione. 

1:0025 /^i-(a-Furyl) acTolein. 

1:5170 7 >-M(^thoxybeuzophoiioiie. . .. 


1:9015 Bciizil.(mono) 

1:9500 Biacctyl.(mono) 

1:1515 2-Ae(‘t(>-l-naphthol. 

1;5150 Benzophenone. 

1:9002 /8-Naphthoquinone .. .(mono) 
1:0298 5-Hydroxyn>ethylfurfural,... 

1:0205 Salicyhildehy d(i. 

1:0278 Phenylglyoxal. . . .(/3-mono) 


1:9060 Dicinnamalacetone. 

1:5140 ethoxya(^etophcrlone. 

1:1560 y>-Hydroxybeiizophenono. . . . 
1:5600 Methyl a-naphthyl ketone... 
1:0055 r/i-IIyd[roxybenzald(ihyde. . . . 

1:0198 5-M ethylf urf ural. 

1:0030 p-IIomosalicylaldchyde. 

1:1627 p-Hydroxyacetophenone. 

1:0014 Fluoronone. 

1:0278 Phenylglyoxal.(bis) 

1:1414 o-Hydroxy benzophenone. 

1:0105 Beiizaldehydc. 

1:5145 Benzfilacetone. 

1:9020 Cinnamalacetophenone.. 

1:5210 Benzoin.(a-mono) 


118 

120 

120 

121 

121 

121 

124 

127 

129 

131 

132 
132 
134 
134 

136 

137 

138 
140 
142 
142 
142 
166 
142 
144 

146 

147 
147 
149 
161 
161 
162 
164 
166 
166 
166 
168 
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1:0065 2,4~Dihydroxybcnzaldehyde.. 159 

1:9082 Retenequinone.(mono) 160 

1:9022 Pipcrorialacetone. 163 

1:9086 Pheiianthraquinone. 164 

1:9060 Dicinnamalacetone. 

1 ; 0245 Cinnamaldehy do. 168 

1:0073 Protocatechualdchyde ...(ct) 175 

1:5153 Methyl /3-naphthyl ketone. .. 176 

1:0060 p-Hydroxybenzaldehyde. 178 

1:9090 Accnaphthenequinone (mono) 179 


1:5194 Cinnamalacctone. 

1:9065 Furil. ( bis ) 

1:1040 Pyruvic acid. 

1:9040 a-Naphthoquinone. . .(mono) 


1:9087 Fluorenonc-4-carboxylic acid 

1:0036 /3-N aphthaldehyde. 

1:1625 Triketohydrindonc hydrate 

.(bis) 

1:9090 Accnaphthenequinone ..(bis) 


1:9015 Benzil. (bis) 

1:9500 Biacetyl.(bis) 


180 

184 

192 

205 

205 

206 

207 

219 

235 

243 


MELTING POINTS OF /kNITROPHENYLHYDRAZONES OF 
CARBONYL COMPOUNDS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress-Mulli- 
ken TaVdes ” should be consulted. For this reason, the location number of the corre¬ 
sponding compound is given. 


1:0183 Enanthaldehydc. 73 

1:0192 w-Caprylaldehydc. 80 

1:0017 Lauraldehydo. 90 

1:5531 Methyl rj^nonyl ketone. 90 

1:5490 n-Hexyl methyl ketone. 92 

1:0130 w-Butyraldehyde. 93 

1:0005 n-Pentadecylaldehydc. 94 

1:0004 n- My ri s taldehy de. 95 

1:0007 Palinitaldehyde. 96 

1:5130 Methyl uudecyl ketone. 101 

1:0012 Stearaldchyde. 101 

1:5410 Isfjpropyl methyl ketone. , . . 108 

1:0270 Aldol. 109 

1:0140 lsovalerald(‘hyde. 109 

1:0159 Ethoxyacetald(‘hy de. 113 

1:0138 M ethoxy acetaUhihyde. 115 

1:5415 M ethyl /i-propy 1 ketone. 117 

1:0133 Trimethylacctaldehyde. 119 

1:0225 Hydrocinnamaldehyde. 122 

1:0110 Propionaldehyde. 124 

1:5590 n-Hexvl phenyl ketone. 127 

1:0100 Acetaldehyde. 128 

1:5405 Ethyl methyl ketone. 128 

1:5485 4-Methylcyeloh('xanone. 128 

1:0120 Isobutyraldehyde. 130 

1:0198 5-Methylfurfural. 130 

1:5445 Mesityl oxide. 133 

1:5420 Diethyl ketone. 144 

1:5118 Benzyl methyl ketone. 145 

1:5465 Cyclohexanone. 146 

1:5400 Acetone. 148 

1:0115 Acrolein. 150 

1:5150 Benzophenone. 154 

1:0185 Furfural. 154 

1:0208 m-Tolualdehy de. 157 

1:0240 p-Anisaldehy de. 160 

1:5555 Valcrophenone. 162 

1:5165 Desoxybemsoin. 163 


1:5145 Benzalacetone. 166 

1:0232 w-Methoxybenzaldehyde. . .. 171 

1:5455 Acetol.(mono deriv.) 173 

1:9024 Dibenzalacetone. 173 

1:0405 Levulini(5 acid. 174 

1:5540 Carv(;no. 174 

1:0145 Formaldehydes. 181 

1:5515 Acetophenione. 184 

1:0150 Crotonaldehyde. 184 

1:0298 5-Hydr(>xymothylfurfural.. .. 184 

1:3308 Ethyl pyruvate. 186 

1:0234 Cumaldehyde. 190 

1:0195 Benzaldehyde. 191 

1:9015 Benzil .(mono deriv.) 192 

1:0245 Cinnamaldehy de. 195 

1:5140 2 >-MethoxyaeHitophonone. 195 

1:5170 p-Mcthoxybenzophenone. . . . 198 

1:0215 p-Tolualdehyde. 198 

1:0010 Piperonal. 199 

1:0235 o-Methoxy benzaldehyde. 204 

1:1040 Pynivic acid. 219 

1:0055 ??i-Hydroxybenzaldehydc.... 221 

1:0210 o-Tolualdehyde. 222 

1:9082 Retenequinone 

.(mono deriv.) 222 

1:0050 Vanillin. 224 

1:0205 Salicylaldehydc. 227 

1:0036 /S-Naphthaldohyde. 230 

1:5144 Indanono-1. 234 


1:9062 /Ji-N aph thoq uinone 

.(mono deriv.) 235 

1:9086 Phenanthraquinone 

.(mono deriv.) 246 

1:9046 a-N aphthoquinone 

.(mono deriv.) 278 

1:9015 Benzil.(bis deriv.) 290 

1:5455 Acetol.(bis deriv.) 300 

1:0278 Pheuylglyoxal.... (bis deriv.) 310 
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MELTING POINTS OF 2,4.DINITROPHENYLHYDRAZONES OF 
CARBONYL COMPOUNDS OF ORDER I 


These are arranged in order of iricrojising melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress-Mulli- 
ken ^‘Tables ” should be consulted. For this reason, the' location number of the corre¬ 
sponding compound is given. Many 2,4-dinitrophenylhydrazones occur in stereoisomeric 
forms of different melting points and are listed both ways. 

For general directions and (jomments on the preparation of 2,4-dinitrophenylhy(irazones 
see T 1.14 in the Mulliken-Huntreas Manual." 


1:4096 

1:3907 

1:1712 

1:5490 

1:5531 

1:3972 

1:5472 

1:3786 

1:5130 

1:5431 

1:5447 

1:0220 

1:9045 

1:4121 

1:5433 

1:3666 

1:5460 

1:5472 

1:1710 

1:0163 

1:5430 

1:0230 

1:0155 

1:5135 

1:0197 

1:3616 

1:0166 

1:0176 

1:0222 

1:0002 

1:5435 

1:0192 

1:0183 

1:0017 

1:0005 

1:0230 


1:0184 

1:5405 

1:0159 

1:5410 

1:0184 

1:0142 


Isoaniyl levulinate. 

Isobutyl levulinatf?. 

Ethyl inethylacctoacetatc . 
n-Hexyl methyl ketone. ... 
Mejthyl n-nonyl ketone. ... 
n-Butyl levulinate. 

Diisobutyl ketone. 

? 2 -Propyl levulinate. 

Miithyl undecyl ketone.... 
«ec-Butyl mcithyl ketone... 

Di-n-propyl ketone. 

Citronellal. 

Dianiaalacetonc. 

a-Amyl levulinate. 

Diisopropyl ketone. 

Isopropyl levulinate. 

rt-Aiuyl methyl ketone. ... 

Diisobutyl ketone. 

Ethyl acetoac(‘tate. 

or-Ethyl-n-butyraldchyde,. 

Isobutyl methyl ketone.... 

Citral-6 (neral). 

n-Valeraldchyde. 

Dibenzyl ketone. 

Polargonaldehyde. 

Ethyl levulinate. 

M ethyl-n-propyl-acet- 

aldehyde . 

n-Caproaldehyde. 

/?.-Deeylaldehyde. 

?i-Undecylaldehyde. 

n-Butyl methyl ketone. ... 

n-Caprylaldehyde. 

Enanthaldehydc. 

Lauraldehyde. 

n-Pentadecylaldehyde. 

Citral-o (geranial) . 

Phenylacetaldehy de. 

7i-Butyl-ethyl-acetaldehyde 

Ethyl methyl ketone. 

Ethoxyacetaldehyde. 

Isopropyl methyl ketone... 

7i-Butyl-cthyl-acetaldehyde 

a-Methyl-^butyraldehyde 


50 
55 
50 
58 
63 
65 
/66 
\92 
67 
69 
71 
75 
77 
82 
84 
86 
89 
89 
/92 
\66 
93 
f 95 
U29 

95 

96 


100 

100 

101 

103 

104 
104 
104 
106 
106 
106 
106 
107 
109 

/no 

\ l 21 

/114 

\120 

115 

116 

119 
/120 
1114 : 

120 


1:0200 

Phenylacetaldehy de. 

/121 

\110 

1:0130 

n-Biityraldehyde. 

122 

1:0140 

Isca'uleraldehvdo. 

123 

1:0193 

a-Ethyl-/5/-«-propylacrolein 

124 

1:0138 

M et boxy acetal dehyde. 

124 

1:5425 

Pinaeolone. 

126 

1:5400 

Acetone. 

127 

1:5455 

Acetol. 

128 

1:0163 

or-Ethyl-a-butyraldehyde.. 

/129 
\ 95 

1:5425 

Pinaeolone. 

(131 

1126 

1:5470 

2-Methy I cyclohexanone. . . 

136 

1:5550 

2-Acetyl-p-(ymeine. 

/140 

\160 

1:7547 

r/-Fenchone. 

'l40 

1:5446 

(Vclopentarione. 

142 

1:3561 

M(*thyl levulinate. 

142 

1:5415 

Methyl /<-propyl ketone... 

143 

1:5520 

/-Menthone. 

146 

1:0225 

Hydroeinnamald(*hyde. . .. 

149 

1:3308 

Ethyl pyriivat(^. 

165 

1:5480 

d,^3- M 0,1 hy ley c.l oh exanone. 

165 

1:0110 

Propionaldchvde. 

165 

1:5420 

Diethyl ketone. 

166 

1:0100 

Acetald(,‘iivde. 

/167 

\168.6 

1:5524 

r>-Meth.vla(;citophenone. . . . 

159 

1:5550 

2 -Ae(*tyl- 2 >-cymene. 

/160 

\l40 

1:0179 

/3-Ethyl-af-mothylacrolein. . 

160 

1:5465 

CyclohexanoiKi. 

161 

1:5528 

Isopropyl phenyl ketone... 

163 

1:0285 

a-n-Arnylcinruimaldehyde.. 

164 

1:0115 

Acrolein. 

166 

1:0145 

I'ormaldehyde. 

166 

1:0070 

d,/-Glyceraldehyde. 

166 

1:5555 

Valerophcnone. 

166 

1:5111 

n-Aniyl phenyl ketone. 

168 

1:0100 

Acetaldehyde... 

/168.5 

\167 

1:9000 

Furfuralacctophenone. 

169 

1:5215 

d-Camphor. 

176 

1:9003 

Thymoquinone 



(mono-deriv.) 

179 

f:5170 

l>-Methoxybenzophenone. . 

180 

1:9024 

Dibenzalacetoric. 

180 

1:0298 

5-Hydroxymethylfurfural.. 

184 

1:9025 

Quinone.(mono-deriv.) 

186 
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l:0m 

1 : 3^01 

1:9615 

1:5535 

1:5540 

1:0150 

1:5535 

1:0310 

1:9060 

1:5160 

1:5445 

1:5165 

1:0405 

1:1700 

1:0133 

1:0198 

1:0185 

1:1565 

1:1040 

1:5140 

1:9030 

1:5174 

1:5145 

1:9013 

1:5185 

1:9050 

1:0185 

1:5140 

1:0315 

1:5310 

1:5515 


Isobutyraldehyde. 

Methyl pyruvate. 

Benzil.(mono-deriv.) 

Butyropheiiono. 

d-Carvone. 

Crotonaldchyde. 

Propiophcnone. 

o-Tolualdchyde. 

Diciunamahi(ietone. 

Phenyl p-tolyl ketone. 

Mesityl oxide. 

Desoxybenzoin. 

Lt'viilinic acid. 

Acetylacctoiic.*. 

Trimethylac5etaldchyde.... 
5-Methylfurfural. 

Furfural. 


Furoin. 

Pyruvic acid. 

p-M ethoxj’^acotophcnone. 

Cinnainalacetophenonc.. 

CinnaiTialaectoue. 

Benzalaeetone.. 

Anisalaeotone. 

Di-p-tolyl ketone. 

VanillalacH^tone. 

Furfural. 


p-Mothoxyacetophenonc... 

p-Tolualdehyde. 

d,/-Benzoin. 


Acetophenone. 


187 

187 

187 

189 

190 
190 
190 
193 
195 
200 

203 

204 
206 
209 
209 
212 

/213 

1230 

216 

218 

/220 

\231 

220 

222 

227 

229 

229 

230 
/230 
\213 
/231 
\220 

233 

/234 

1245 

/237 

1249 


1:0195 

1:9080 

1:5150 

1:9001 

1:1560 

1:0334 

1:5155 

1:5310 

1:0305 

1:5515 

1:0340 

1:0335 

1:0345 

1:5495 

1:5144 

1:0055 

1:5530 

1:1537 

1:5153 

1:0015 

1:0010 

1:9007 

1:0036 

1:0050 

1:0073 

1:9040 

1:0060 

1:9014 

1:0065 

1:9500 

1:9086 

1:5448 


Bcnzaldehyde. 

Dipiperonalacetone. 

Benzophenone. 

Furfuralacetonc. 

p-Hydroxybenzophenone .. 

Cumaldchyde. 

Benzalacetophenone. 

d,/-Benzoin. 

Salicylaldehyde. 

Acetophenone. 

p-Anisaldohydc. 

o-Methoxybenzaldehyde... 

Cinnamaldehydo. 

Acetonylacetone.(bis) 

lndanone-1. 

P^■Hydroxybcnzaldc^hydp. . 
p-Methylacctophcnoii<*.... 
p-IIydroxyacetophenone... 
Methyl jS-naphthyl ketone. 

Vera tr aldehyde. 

Pipc^ronal. 

7 >Toluquinone.(bis) 

/8-Naphthaldehyde. 

Vanillin. 

Pro locate chualdehyde. 

a-Naphthoquinone 

.(mono deriv.) 

p-Hydroxybenzaldehyde... 


Fluonuione. 

/i^-Resorcylaldchyde. 

Bia(;etyl .(bis) 

Phenanthraquinone. 

d,/-Acetoin .(bis) 


237 

238 
238 

241 

242 

243 

244 
[245 
{234 
248 
(249 
(237 
253 
253 
255 

257 

258 
260 
260 
261 
262 
262 
266 

269 

270 

271 
275 

278 

280 

283 

286 

314 

312 

318 


TABLE OF MELTING POINTS OF SEMICARBAZONES OF 
CARBONYL COMPOUNDS OF ORDER I 

These melting points are arranged in order of increasing magnitude. The values, how¬ 
ever, are only approximate and in every instance the more precise information given in the 
Huntress-Mulliken “ Tables ” should be consulted. For this reason the location number 
of the corresponding parent compound is given. 

Although the semicarbazones have been more frequently reported than almost any other 
type of carbonyl derivative, their melting points are somewhat less reproducible than those 
of other derivatives and are likely to vary considerably according to the rate of heating. 


1:1733 

Ethyl ethylacetoacetate. . . 

80 

1:5431 

sec-Butyl methyl ketone... 

95 

1:0330 

d-CitroneUal. 

83 
r 84 
\100 

1:0130 

n-Butyraldehyde. 

/ 95.5 
1106 

1:0197 

Pelargonaldehyde. 

1:0163 

a-Ethyl-?i-butyraldehyde.. 

98 

1:4131 

n-Axnyl levulinate. 

84 

1:1718 

Methyl ethylacetoacetate.. 

98 

1:1713 

Ethyl methylacetoacetate.. 

86 

1:0193 

n-Caprylaldehyde. 

100 

1:5493 

1:4096 

Di-«-butyl ketone.. 

Isoamyl levulinate. 

90 

91 

1:0197 

Pelargonaldehyde. 

/lOO 

1 84 

1:5134 

Ethyl ti^undecyl ketone. .. 

92 

1:0166 

Methyl-n-propyl-acetalde- 


1:1773 

Diethyl acetonedicarboxyl- 



hyde. 

101 


ate . 

94 

1:3973 

w-Butyl levulinate. 

102 
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1:0222 

1:0002 

1:0017 

1:0142 

1:5415 

1:0003 

1:0130 

1:0176 

1:0004 

1:0005 

1:0009 

1:0007 

1:0013 

1:0183 

1:3907 

1:5415 

1:5410 

1:5133 

1:0285 

1:5501 

1:5590 

1:5160 

1:5435 

1:5472 

1:5490 

1:5531 

1:5552 

1:5130 

1:5460 

1:0120 

1:1738 

1:5135 

1:5522 

1:0225 

1:1710 

1:3786 

1:0140 

1:5111 

1:5430 

1:5447 

1:5445 

1:5405 

1:1708 

1:5420 

1:1800 

1:3666 

1:3561 

1:5540 

1:0224 

1:5135 

1:5180 

1:3616 

1:5550 

1:9083 

1:5165 

1:5483 


TABLES OF MELTING POINTS 


n-Decylaldehyde. 

102 


0193 

n-Undecylaldehydc. 

103 


1705 

Lauraldehyde. 

104 


0200 

a-Methy 1-n-bii tyraldehy de. 

104 


5425 

Methyl n-propyl ketone. . . 

fl05 

\ll2 


5433 

nr-Tridecylaldohyde. 

106 


5540 

n-Butyraldchyde. 

/106 
\ 95.5 


0230 

5150 

n-Caproaldchyde. 

106 


5445 

n-Myristaldehyde. 

106.5 


9025 

n-PentadcHW lal dehy do. 

106.5 


0182 

Margaraldtdiy dc. 

107 


5465 

Palmitaldehydc. 

108 


5555 

Stearaldt^hyde.. 

108 



Enanthaldehydc. 

108 


OO/CO 

Isobutyl Icvulinate. 

112 


5155 

Methyl n-propyl ketone... 

(112 

1105 


9011 

9022 

Isopropyl methyl ketone.. . 

113 


0115 

n-Dodecyl methyl kotf^ne.. 

115 


0230 

a-n-Amylcinnam aldehyde.. 

118 


5525 

n-Heptyl methyl ketone. ,. 

118 


0186 

n-Hcxyl phenyl ketone.... 

119 


9015 

Phenyl p-tolyl ketone. 

121 


55:u 

n-Butyl methyl ketonci.... 

121 


9007 

Diisobutyl ketone. 

121 


r54S0 

n-Hexyl methyl ketoiK;. . . . 

122 



Methyl n-nonyl ketone.. . . 

122 


;SS38 

n-Decyl methyl ketone. ... 

122 


Methyl undeeyl ketone... . 

123 


;5547 

?i-Amyl methyl ketone.... 

123 


;7547 

Isobutyraldchyde. 

125 


:9062 

Ethyl allylacctoacetatc.,.. 

125 



Dibenzyl ketone. < 

fl25 

1145 


5195 

5448 

Methyl n-oetyl ketone. . . , 

125 


5145 

Hydrocinnanialdehyde. . , . 

127 


5174 

Ethyl acetoaeetato. 

129 


9024 

n-Propyl levulinate. 

129 


5118 

Isovaleraldehvde. 

131 


5535 

n-Amyl phenyl ketone. 

132 


5520 

Isobutyl methyl ketone.... 

132 


0133 

Di-7i-prop> l ketone. 

132 


5400 

Mesityl oxide . .. (/3-form) 

133 


5523 

Ethyl methyl ketone. 

135 


9011 

Methyl ethylacetoacetatc.. 

138 


5480 

Diethyl ketone. 

138 


Methyl furoylacetate. 

141 


9090 

Isopropyl levulinate. 

141 



Methyl levulinate. 

142 


0298 

d-Carvone .... (low melt.) 

142 


1560 

Phenoxyacetaldehyde. 

145 


1506 

Di benzyl ketone. | 

145 

125 


5455 

5548 

ot-Hydroxyacetophenone,.. 

146 


5140 

Ethyl levulinate. 

147 


5470 

2-Acetyl-p-cymene. 

147 


5515 

Camphorquinone .. (mono) | 

147 

230 


5527 

1527 

Desoxybenzoin. 

148 


5485 

Diisopropyl ketone. | 

149 

160 


9082 

9003 


Q!-Ethyl-^-n-propylacrolein. 151 

Me'thyl acetoaeetato. 162 

Pheiiylacptiildehyd^. 153 

Pinacolone. 157 

Diisopropyl ketone. {l49 

d-Carvone.(hi gh melt.) 162 

Citral-a (geranial) . 164 

Beiiznphenonc*. 164' 

Mesityl oxide.(a form) 164 

Benzoquinoiic.(mono) 165 

T(‘trah.v drofurfurtil. 166 

('yfdohexaiHme. 166 

Valerophonone. 166 

lsoproi)yl phenyl ketone... 

Benzahicetophenonc.. . . (a) 168 

Anisalacc^tophenone . .. (a) 168 

Piperonulaeetone .(/3) 168 

Acrolein. 171 

Citral-^> (oei al). 171 

Propiophenono. 173 

Hexahydrolw'nzaldehyde... 174 

B(‘nzil .(mono) 174 

Phenoxyact'tone. 176 

7 >Toluciuinon(.‘ . .. (mono) 178 

{ 179 
191 

{ 181 
167 

o-Methoxj%‘icet.ophcnone . . 182 

d-F(‘nf!hf>ne. 183 

/?-Naphthoquin(mo 

. (mono) dec. 184 

Anisoin .abt. 185 

Ac(‘toin. 185 

Benzalacetone. 186 

Cinnaniabwu'tonc. 186 

Dibenzalacetone. 187 

Benzyl irudhyl ketone 187-190 

Butyrophonone. 188 

/-Menthone. 189 

Trinifithylacotaldehydc.... 190 

Acetone. 190 

Isophorone. 190 

Anisalacetophenone ... (jS) 190 

d,/,3-Methylcyclohexanone. 

Acenaphthen equi none 

.(mono) 192 

5-Hydroxymethylfurfural.. 194 

p-Hydroxybenzophenone. . 194 

w-Hydroxyacetophenonc. . 195 

Acetol. 196 

m-Mcthoxyacetophenone. . 196 

p-Mcthoxyacctophenono... 197 

2-Methyleyclohexanono. . . 197 

Acetophenone. 198 

m-Methylaeetophenono ... 198 

j>-Hydroxyacetophenone... 199 

4 Methylcyclohexanone. . . 199 

Retenequinone .... (mono) 200 
Thymoquinone ... (mono) 201 
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1:0185 Furfural. 202 

1:0251 y>-Ethoxybciizaldehyde.... 202 

1:9035 PiperoiiJilacetophenone (a) 203 

1:5530 p-Methylacetophenono. . . . 204 

1:5210 Bcnzoi n. (a) 205 

1:5524 o-M(;thylacetophonone. . . . 205 

1:0179 /3-Ethyl-a-mrthylacrolpin.. 207 

1:0278 Phonylglyoxal.(mono) 208 

1:1746 o-Hydroxyarotophtiiione. . . 209 

1:0198 5-Methylfurfural. 210 

1:0210 o-Tolualdohydc. 210 

1:0240 p-Anisaldohydc. 210 

1:5446 Cyclopen tanono.abt. 210 

1:0234 Cumaldehyde. 212 

1:0235 f^-Methoxybenzaldehyde.. . 215 

1:0245 Cinnanuilclehyde. 216 

1:0195 Benzaldehyde. 217 

1:9022 Piperonalaoctone .(a) 217 

1:0242 0 -Ethoxy benzaldehyde. . .. 219 

1:0025 /3-(a-Furyl) acrolein. 219,5 

1:5120 Phorone. 221 


1:0278 Phenylglyoxal.(bis) 229 

1:0050 Vanillin. 230 

1:0205 Salicylaldchyde. 230 

1:5600 Methyl a-uaphthyl ketone. 230 

{ 230 
147 

1:5144 Indanone-1. 233 

1:0010 Piperonal. 234 

1:0215 p-Tolualdehy de. 234 

1:5153 Methyl/3-riaphthyl ketone. 235 

1:9500 Biaeetyl.(mono) 236 

1:5215 d-Camphor. 237 

1 : 9003 Thymoquinone.(bis) 237 

1:9007 p-Toluquinoiie.(bis) 240 

1:9015 Beiizil.(bis) 243 

1:9025 Benzoquinone.(bis) 243 

1:0036 /3-Naphthaldehyde. 245 

1:9040 a-Naphthoquinone. (mono) 247 
1:9090 Acenaphthenequinone (bis) 271 
1:9500 Biaeetyl.(bis) 278 





























B, PHENOLIC COMPOUNDS 


TABLE OF MELTING POINTS OF ACETATES OF PHENOLIC 
COMPOUNDS OF ORDER I 

These are arranged in order of incrf^asing melting points. The latter are appniximate 
values only and in every instance the more precise information given in the Huntress-Mulli- 
ken “ Tables ” should be consulted. For this reason, the location number of the corre¬ 
sponding original compound is given. 

For general directions and comments on the preparation of acetates of organic hydroxyl 
compounds see the Mulliken-Huntress “ Manual,” T 2.26. 


1:1525 

3,5 Dihydroxytoluene . .. (di) 

25 

1:1620 

Phloroglucinol . 

.(tri) 

104 

1:1775 

Eugenol. 

29 

1:1515 

2-Accto-l-naphthol. , .., 


107 

1:1435 

p-Methoxypheiiol. 

31 

1:1524 

1,2-Dihydroxy- 



1:1469 

PscMidocumonol. 

34 


naphthalene. 

(di) 

109 

1:1471 

Ethyl w-hydroxybcnzoate. . . 

35 

1:1621 

Bi-d-uaphthol. 

.(di) 

109 

1:1550 

p-Cy<;loh(‘xylphcnol. 

35 

1:1605 

M(‘thyl gallate. 

(tri) 

121 

1:0205 

8alicylaldohyd<i. 

38 

1:1590 

Hydnxjuinone. 

.(di) 

123 

1:1500 

a-Naphthol. 

48 

1:1592 

1,4-Dihydroxy- 



1:1545 

2,5-Dih.\’droxytoluone . .. (di) 

49 


naphthalene. 

.(di) 

128 

1:1750 

Methyl aalicyhito. 

52 

1:0825 

w-JIydroxybenzoic acid. 


131 

1:1527 

7)-H vdrox vac*(*t()pheiione. 

54 

1:1580 

4,4'-Di hydroxy-3,3'-dimethyl- 


1:1544 

1,3-Dihydroxy- 



biphenyl. 

.(di) 

134 


naphthalcrua.(di) 

55 

1:0780 

Salicylic? a(?id. 


135 

1:1460 

3,4-Dihydroxytoluene ... (di) 

57 

1:1594 

2,7-Dihydroxy- 



1:1590 

Hydroquinoiif .(mono) 

62 


naphthalene. 

(di) 

136 

1:1440 

o-Phcnylph(aiol. 

63 

1:1505 

jS-Naphthyl salicylate.., 


136 

1:1520 

Pyrt)cati*chol .(di) 

64 

1:0843 

2,4-Dihydroxybcnzoic acid 


1:0065 

2,4-Dih>'droxy- 




.(di) 

140 


b<'nz;dd<’hydo.(di) 

69 

1:1635 

Phcnolphthalcin . 

.(di) 

143 

1:1540 

/3-Naphthol. 

71 

1:0873 

Phenol phthulin. 

.(di) 

146 

1:1532 

4,4'-Dihydroxy-2,2'-dimethyl- 


1:0835 

v>-Coumari(? acid. 


154 


biphenyl .(di) 

75 

1:1572 

1,8-Dihydroxy- 



1:1565 

Furoin. 

76 


naphthalene. 

.(di) 

165 

1:0050 

Vanillin. 

78 

1:0545 

3,4-Dihydroxybenzoic acid 


1:1576 

3,4-Dihydroxy biphenyl. .. (di) 

78 



.(di) 

157 

1:1785 

Isoeugeiiol. {iraiis) 

79 

1:1630 

1,5-Dihydroxy- 



1:1560 

j>-Bonzoylph(*nol. 

81 


naphthalciHi. 

.(di) 

159 

1:1541 

3,3'-Dihydroxybiphenyl (di) 

82 

1:1640 

4,4'-Dihydroxybiphenyl. 

.(di) 

162 

1:1549 

Methyl p-hydroxyb<*nzoatc. . 

85 

1:0875 

Gallic acid. 

(tri) 

171 

1:1583 

2,2'-Dihydroxy-6,6'-dimethyl- 


1:1594 

2,7-Dihydroxy- 




biphenyl .(di) 

87 


naT)hthalcne.(mono) 

171 

1:1585 

p-Phenylphenol. 

87 

1:1555 

Pyrogallol. 

. (tri) 

172 

1:1579 

2,2'-Dihydroxy-5,5'-dimcthyl- 


1:9084 

1-Hydroxyanthraquinone. ... 

176 


biphenyl .(di) 

88 

1:0850 

2-Hydroxy-3-naphthoic acid.. 

184 

1:1746 

o-Acetylphenol. 

89 

1:0830 

Syringi(; acid. 


187 

1:1545 

2,5-Dihydroxytoluene (mono) 
2,4'-Dihydroxybiphenyl . (di) 

92 

1:0840 

/)-Hydroxybenzoic acid. 


191 

1:1581 

94 

1:9085 

1,4-Dihydroxy anthra- 



1:1529 

2,2'-Dihydroxybiphenyl . (di) 

95 


quinone. 


/200 

1:1570 

Hydroxyhydroquinone.. (tri) 

96 



1207 

1:1415 

Phenyl salicylate. 

99 

1:0545 

3,4-Dihydroxybenzoic acid 


1:1620 

Phloroglucinol.(di) 

104 


... (4-mono) 

202 


637 
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TABLE OF MELTING POINTS OF BENZOATES OF PHENOLIC 
COMPOUNDS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
Mulliken “ Tables ” should be consulted. For this reason, the location number of the 
corresponding original compound is given. 

For general directions and comments on the preparation of benzoates and substituted 
benzoates of phenols see the Mullikeii-Huntress Manual,’^ T 1.47, T 1.82, and T 2.26. 


1:1455 3,5-Dimethylphonol. 24 

1; 1771 7>-7i-Butylplienol. 27 

1:1745 o-Ethoxyphoriol. 31 

1:1430 Thymol. 33 

1:0055 m-Hydroxylxmzaldchydc. . 37 

1:1740 2,4-Diniothylphcnol. 37 

1:1739 0 -Ethyl phenol. 38 

1:1490 o-Hydroxy benzyl 

alcohol.(di) 51 

1:1773 p-n-Amylphenol. 51 

1:1744 w-Ethylphcnol. 52 

1:1730 m-Cresol. 55 

1:1500 a-Naphthol. 56 

1:1405 Guaiacol. 57 

1:1453 3,4-Dimothylph('iH)l. 58 

1:1460 3,4-Dihydroxytoluciie (di) 58 

1:1471 Ethyl VI -hj'droxy boiizoa te. 58 

1:1434 p-Ethylpheuol. 59 

1:1475 w-Phtinylpheiiul. 60 

1:1495 p-<6T-Amylphciu)l. 60 

1:1473 2,5-Dimethylphenol. 61 

1:1467 Mesitol. 62 

1:1469 Pscudocumcnol. 63 

1:1785 Isocugenol .(< u) 68 

1:1430 Phenol. 69 

1:1410 jt>-Cresol. 70 

1:1775 Eugenol. 70 

1:1481 Isodurenol. 71 

1:1440 o-Phenylphenol. 75 

1:0050 Vitiiillin. 78 

1:1415 Phenyl salicylate. 81 

1:1510 p-ier-Butylphenol. 81 

1:1530 Pyrocatechol .(di) 84 

1:1450 1-Aceto-2-naphthol. 85 

1:1485 p- Bcnzylphenol. 87 

1:1435 p-M ethoxy phenol. 87 

1:1535 3,5-Dihydroxytoluene (di) 87 

1; 1746 o-Acetylphenol.87 

1:1755 Ethyl salicylate. 87 

1:0060 p-Hydroxybcnzaldehyde.. . 89 

1:1555 PyrogaUol .(tri) 89 

1:1533 Vanillyl alcohol.... (mono) |yg 

1:1541 3,3'-Dihydroxy- 

biphenyl.(di) 92 

1:1565 Furoin. 92 

1:1750 Methyl salicylate. 92 

1:1534 Ethyl p-hydroxybenzoate,. 94 

1:0073 3,4-Dihydroxy- 

benzaldehyde.(di) 96 

1:0065 2,4-Dihydroxy- 

benzuldehyde.(di) 98 


1:153S VaniUyl alcohol.... (mono) 

1:1785 Isocugenol . (trans) 104 

1:1536 2,6-Dihydroxy toluene (di) 105 

1:1540 /3-N aphthol. 106 

1:1555 PyrogaUol .(di) 108 

1:1560 p-Benzoylphcnol. 114 

1:1530 Resorcinol .(di) 117 

1:1550 ?>-Cyclohexylphenol. 118.5 

1:1570 Hydroxyhydnxjuinonc (tri) 120 

1:1533 Vanillyl alcohol .(di) 121 

1:1533 4,4'-Dihydroxy-2,2'-di- 

mcthyl biphenyl.(di) 127 

1:1515 2-Aceto-l-naphthol. 128 

1:9050 V aiiillalacotonc. 128 

1:1530 Pyrocatechol .(mono) 130 

1:0780 Salicylic acid. 132 

1:1537 ?>-Hydroxyacetophenone... 134 

1:1530 Resorcinol .(mono) 135 

1:1549 Methyl />-hydroxybenzoate 135 
1:1583 2,2'-Dihydroxy-6,6'-di- 

mcthylbi phenyl.(di) 136 

‘1:1594 2,7-Dihydroxy- 

naphthalene.(di) 139 

1:1605 Methyl gallate.(tri) 139 

1:1555 PyrogaUol.(mono) 140 

1:1531 2,2'-Dihydroxy-3,3'-di- 

mcthylbiphenyl.(di) 147 

1:1538 2,2'-Dihydroxy-l,4' -di¬ 
methyl biphenyl .(di) 148 

1:1585 ?>-Phenylphoiiol. 149 

1:1631 Bi-^-naphthol. 160 

1:1590 Hydroquinonc ....(mono) 163 

1:1593 1,4-Dihydroxy- 



naphthalene. 

....(di) 

169 

1:1635 

Phenolphthalein ... 

...(di) 

169 

1:1630 

Phloroglucinol. 

... (tri) 

173 

1:1573 

1,8-Dihydroxy- 




naphthalene. 

,...(di) 

174 

1:1580 

4,4'-r)ihydroxy-3,3'- 

di- 



methylbiphenyl.. 

...(di) 

185 

1:0875 

Gallic acid. 

... (tri) 

191 

1:0545 

3,4-Dihydroxybenzoic acid 




... (di) 

19S 

1:1590 

Hydroquinone ...., 

....(di) 

199 

1:1594 

2,7-Dihydroxy- 




naphthalene. 

(mono) 

199 

1:1631 

Bi-/S-naphthol. 

(mono) 

204 

1:0835 

2-Hydroxy-3-naphthoic acid 

208 

1:0830 

Syringic acid. 


230 

1:1630 

1,5-Dihydroxy- 




naphthalene .... 

....(di) 

235 

1:1640 

4,4'-Dihydroxybiphenyl... 

241 
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TABLES OF MELTING POINTS 


TABLE OF MELTING POINTS OF 
J^-Nitrobenzoates of 3,5-Dinitrobenzoates of 

Phenolic Compounds of Order I Phenolic Compounds of Order I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
MuUiken Tables should be consulted. For this reason, location number of the corre¬ 
sponding original compound is given. 

For general directions and comments on the preparation of benzoates and substituted 
benzoates of phenols see the Mulliken-Huntress “ Manual,” T 1.47, T 1.82, and T 2.26. 


1:1760 

Carvacrol. 


51 

1:1760 

Carvacrol. 


83 

1:1739 

o-Ethylphenol. 


56 

1:1430 

Thymol. 


103 

1:1771 

p-n-Butylphenol. 


67 

1:1739 

o-Ethylphenol. 


108 

1:1744 

m-Ethylphenol. 


68 

1:1775 

Eugcnol. 


130 

1:1430 

Thymol. 


70 

1:1424 

7 >-EthvlphcrioI. 


132 

1:1424 

p-Ethylphcnol. 


SO 

1:1473 

2,5-Dimethylphcnol... . 


137 

1:1775 

Eugonol. 


81 

1:1400 

o-Oesol. 


138 

1:1473 

2,5-Dimcthylphonol.., 


87 

1:1405 

Guaiucol. 


141 

1:1443 

n-Caproylresorcinol. . 

(mono) 

90 

1:1420 

Phenol. 


145 

1:1730 

w-Cresol. 


90 

1:1520 

Pyrocatechol. 

(di) 

152 

1:1405 

o-M ethoxy phenol. 


93 

1:1785 

Isoeugenol. 


158 

1:1400 

o-Cresol. 


94 

1:1425 

2,6-DimethyIphenol.... 


158 

1:1410 

p-Cr(isol. 


98 

1:1620 

Phloroglucinol. 

..(tri) 

162 

1:1740 

2,4-Dime thy Iphcnol... 


105 

1:1740 

2,4“Dimeth.S’lphenol.... 


164 

1:1755 

Ethyl salicylate. 


107 

1:1730 

7a-CrcsoI. 


165 

1:1785 

Isoeugenol. 


109 

1:1550 

(!)yclohcxylphonol. 


168 

1:1415 

Phenyl salicylate. 


111 

1:1453 

3,4-Dimcthylphenol.... 


181 

1:0205 

Salif5ylaldehy de. 


123 

1:1410 

p-Cr(‘8ol. 


IBS 

1:1420 

Phenol. 


127 

1:1525 

3,5-DihydroxytolueQe 

.‘.’(di) 

190 

1:1550 

p-Cyclohexylphonol... 


137 

1:1455 

3,5-Dimcthylphenol.... 


195 

1:1500 

a-Naphthol. 


143 

1:1530 

Resorcinol. 

..(di) 

201 

1:1540 

/3-Naphthol. 


169 

1:1555 

Pyrogallol . 

..(tri) 

205 

1:1520 

Pyrocatechol. 

.'.’’(di) 

169 

1:1540 

jS-Naphthol. 


210 

1:1530 

Resorcinol. 

...(di) 

182 

1:1500 

a-Naphthol. 


217 

1:0780 

Salicylic acid. 


205 

1:1590 

Hydroquiuoue. 

.’.‘(di) 

317 

1:1525 

3,5-Dihydroxytoluene, 

...(di) 

214 





1:1555 

Pyrogallol. 

. . . (tri) 

230 





1:1590 

Hydroquinorie. 

...(di) 

258 





1:1620 

Phloroglucinol. 

., . (tri) 

283 






TABLE OF MELTING POINTS OF 
Benzenesulfonyl Esters of >-Toluenesulfonyl Esters of 

Phenolic Compounds of Order I Phenolic Compounds of Order I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress-Mulli- 
ken “ Tables ” should be consulted. For this reason, the location number of the corre¬ 
sponding original compound is given. 

For general directions and comment on the preparation of benzenesulfonyl and p-toluene- 
Bulfonyl derivatives of organic hydroxyl compounds see the Mulliken-Huntress “ Manual,” 
T2.26. 


1:1780 

m-Cresol. 

. 46 

1:1730 

w-CresoI. 

... 51 

1:1405 

o-Methoxyphenol. 

. 51 

1:1400 

o-Cresol. 

... 64 

1:1440 

o-Phenylphenol. 

. 67 

1:1405 

p-ter-Amylphenol. 

... 64 

1:1580 

Resorcinol. 

...(di) 69 

1:0205 

Salicylaldehyde. 

... 63 

1:1510 

p-ter-Butylphenol. 

. 70 

1:1440 

o-Phenylpheiiol. 

... 65 


{Continued) 



(Continued) 
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>-Toluenesalfonyl Esters of 
Phenolic Compounds of Order I 

(Continued) 

1:1410 p-Cresol. 69 

1:1430 Thymol. 71 

1:1330 R(;s()rninol.(di) 80 

1:1453 3,5 •DinH‘thylphenol. 83 

1:1403 o-Methoxypheriol. 85 

1:1300 a-Naphthol. 89 

1:1430 Phenol. 95 

1:1390 Hydroqiiinone.(mono) 98 

1:1310 ?>-/rr-Butylj)henol. 109 

1:1340 /^-Naphthol. 125 

1:1394 2,7-1 lihydroxy- 

riaphthaleue.(di) 150 

1:1390 Hydroquinone.(di) 159 

1:15H5 7>-Phenylph(*nol. 177 

1:1640 4,4-Dihydroxybiphenyl (di) 189 

TABLE OF MELTING POINTS OF /^-NITROBENZYL AND OF 
2,4-DINITROPHENYL ETHERS OF PHENOLIC 
COMPOUNDS OF ORDER I 

These melting points are arranged in order of increasing magnitude. The values are, 
however, only approximate and in every instance the more precise information given in the 
Huntress-Mull ken “ Tables ” should Ih', consulted. For this reason, the location numbers 
of the corresponding parent compound is given. 

For general directions on the preparation of p-nitrobenzyl ethers see T 1.44 in the MuUi- 
ken-Huntress “ Manual.'’ 

^Nitrobenzyl ethers 

1:1730 TW-Cresol. 

1:1775 EuKoiiol. 

1:1403 Guaiacol. 

1:1430 Thymol. 

1:1415 Phenyl salicylate. 

1:1410 p-Cresol. 

1:1400 o-Cresol. 

1:1430 Phenol. 

1:1780 w-Butyl salicylate. 

1:1340 j3-Naphthol. 

1; 1414 o-Benzoylphenol. 

1:0030 Vanillin. 

1:1733 Ethyl salicylate. 

1:1750 Methyl salicylate. 

1:0780 Salicyli (! acid (ether-ester) 

1:1500 a-Naphthol. 

1:0833 m-Hydroxybenzoic acid) 

.(cthcr-estcr) 

1:0833 o-Coumaric acid. 

1:0780 Salicylic acid (ether-acid) 

1:0833 m-Hydroxybenzoic acid 

.(ether-acid) 

1:0840 p-Hydroxybenzoic acid 

.(ether-ester) 

1:0840 2 >*Hydroxybenzoio acid 

.(ether-acid) 


2,4-Dinitrophenyl ethers 


51 1:1430 Phenol. 69 

53.5 1:1430 Thymol. 67 

04 1:1730 m-Cresol. 74 

85.5 1:1400 o-Cresol. 90 

87 1:1410 p-Cresol. 93 5 

88 1:1540 ^-Naphthol. 95 

90 1:1403 Guaiacol. 97 

91 1:1473 m-Phcnylphenol. 100 

92 1:1775 Eugenol. 114 

106 1:1383 p-Phenylpheiiol. 118 

124 1:1300 a-Naphthol. 128 

124.5 1:1783 Isoeugenol. 129 

125 1:1380 Resorcinol .(bis) 194 

128 

138 

140 


143 

162 

167 

194 

196 

260 


Benzenesulfonyl Esters of 
Phenolic Compounds of Order I 

(Continued) 


1:1383 p-Phenylphonol. 104 

1:1340 i^-Naphthol. 106 

1:1033 Phenolphthalein.(di) 112 

1:1030 Phlorogluciiiol.(tri) 116 

1:1390 Hydroqiiinone.(di) 120 

1:1333 Pyrogallol.(tri) 142 


1:1640 4,4'-Dihydroxybiphenyl.. (di) 148 
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TABLES OF MELTING POINTS 


TABLE OF MELTING POINTS OF ARYLOXYACETIC ACIDS 
DERIVED FROM PHENOLIC COMPOUNDS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
Mulliken “ Tables ” should be consulted. For this reason the location number of the 
corresponding compound is given. For general directions and comments on the prepara¬ 
tion of aryloxyacetic acids see T 1.4G in the Mulliken-Huntre.ss Manual. 


1:1744 

w-Ethylphenol. 

76 

1:1425 

2,6^Dmioth>'lphonol. 

139.6 

1:1775 

Eugenol. 

81* 

1:1739 

o-Ethylpht'noI. 

140 

1:1771 

2 >-n-Butylphenol. 

81 

1:1740 

2,4-Dini(ithylplu^nol. 

141 

1:1510 

7 >-nT-Butylphcnol. 

86.6 

1:1459 

l-Ac(‘t()-2-naphthol. 

145 

1:1420 

Phenol. 

88 

1:0055 

m-Hydroxybcnzaldchydc. . 

148 

1:1773 

p-n-Amyl phenol. 

90 

1:1430 

Thymol. 

148 

1:1785 

laoeugenol. 

93 

1:1760 

Cai*vaorol. 

150 

1:1424 

p-Ethylphenol. 

96 

1:1400 

o-Crcsol. 

151 

1:1775 

Eugenol. 

100 

1:1540 

^-Nar)hthol. 

154 

1:1730 

w-Cresol. 

102 

1:1530 

Resorcinol.(mono) 

158 

1:1435 

p-Methoxyphenol. 

111 

1:1453 

3,4-Dimothylph('nol. 

162.6 

1:1455 

3,5-Dimethylpheinol. 

111 

1:0030 

2-Hydroxy“5-mcthylbcnzal- 


1:1405 

Guaiacol. 

116 


dehyde. 

182 

1:1765 

m-Mcthoxyphenol. 

116 

1:0050 

Vanillin. 

189 

1:1473 

2,5-Dimcthylphenol. 

118 

1:0780 

Salicylic ac.'id. 

191 

1:1490 

o-Hydroxybenzyl alcohol. . 

120 

1:1500 

Qf-Naphthol. 

192 

1:1759 

p-Isobutylphenol. 

124 

1:1530 

R(\sorcinol .(bis) 

195 

1:1515 

2-A(:eto-l-iiaphthol. 

130 

1:0060 

/>-Hydroxybcnzaldchydc.. . 

198 

1:0205 

Salicylaldehyde. 

132 

1:1555 

Pyrogallol.(tris) 

198 

1:1469 

Pseudocurncnol. 

132 

1:0825 

/w-Hydroxyb<^nzoic acid. . . 

206 

1:1410 

p-Crosol. 

136 

1:1525 

.3 ,.5“Dihydroxytoluene (bis) 

216 

1:1467 

Mc'sitol. 

139.6 

1:1590 

Hydroquinono.(bis) 

250 




1:1640 

4,4'-Dihydroxy- 



* Monohydrate of derivative. 



biphenyl.(bis) 

274 


TABLE OF MELTING POINTS OF iV-SUBSTITUTED CARBAMATES 
OF PHENOLIC COMPOUNDS OF ORDER I 

These are arranged in order of increasing melting points. 'Fhe latter are approximate 
values only and in every instaiK^e the more precise information given in the Huntress- 
Mulliken “Tables” should be consulted. For this rejison, the location number of the 
corresponding original compound is given. 

r\)r general directions and comments on the preparation of A-substituted carbamates as 
derivatives of organic hydroxyl compounds see the Mulliken-Huntress “ Manual,” T 1.45, 
T 1.43, and T 1.86. 


iV-Phenylcarbamates A^•a-Naphthylca^bamates 


1:1775 

Eugenol. 

95 

1:1760 

C^arvaiirol. 

... 116 

1:1755 

Ethyl salicylate. 

99 

1:1405 

Guaiacol. 

... 118 

1:1430 

Thymol. 

107 

1:1775 

Eugenol. 

... 122 

1:1400 

Pseudo(5umenol. 

110 

1:1730 

m'CJresol. 

... 127 

1:1415 

Phenyl salicylate. 

111 

1:1424 

p-Ethylphenol. 

... 128 

1:1740 

2,4-Dimethylphcnol. 

112 

1:1765 

w-Methoxypht‘tiol. 

... 128 

1:1771 

7 >-w-Butylphenol. 

114 

1:1420 

Phenol. 

... 132 

1:1408 

Methyl m-hydroxybenzoate.. 

115 

1:1740 

2,4-Dimethyl phenol. 

... 136 

1:1410 

p-Cresol. 

116 

1:1400 

o-Cresol. 

... 141 

1:1750 

Methyl salicylate. 

117 

1:1458 

3,4-Dimethyl phenol. 

... 141 


ipordinued) (Continued) 


























































TABLES OF MELTING POINTS 


642 


iV-Phenylcarbamates 

{Continued) 


1:1431 o-Bcnzylphenol. 118 

1:1785 laoeugenol .(m) 118 

1:1434 p-Ethylphcnol. 120 

1:1453 3,4-Dimethylphenol. 120 

1:1780 m-Cresol. 122 

1:1420 Phenol. 126 

1:0205 Salicylaldehyde. 133 

1:1425 2,6-Dimothylphenol. 133 

1:1760 Carvacrol. 134 

1:1540 Methyl p-hydroxybenzoate .. 134 

1:1635 Phenolphthalein.(bis) 135 

1:0060 p-Hydroxybenzaldehyde. 136 

1:1405 Guaiacol. 136 

1:1744 7»-Ethylphonol. 139 

1:1400 o-Cresol. 141 

1:1739 o-Ethylphenol. 141 

1:1467 Mesitol. 141 

1:1529 2,2'-Dihydroxybipheiiyl . (bis) 144 

1:1455 3,6-Diniethylphcnol. 148 

1:1785 Isoeugenul . {tram) 152 

1; 1525 Orcinol.(bis) 154 

1:1540 ^-Naphthol. 155 

1:0055 m-Hydroxybenzaldohyd<5. . .. 159 

1:1473 2,5-r)imethylphenoI. 160 

1:1530 Resorcinol .(bis) 164 

1:1460 3,4-Dihydr()xytohieno .. .(bis) 166 

1:1520 iS^rocatechol .(bis) 169 

1:1555 PyrogaUol.(tris) 173 

1:1500 «-Naphthol. 177 

1:1481 Isodurenol. 178 

1:1620 Phloroglucinol .(tris) 190 

1:1590 Hydroquinonc .(bis) 206 

1:1505 /3-Naphthyl salicylate. 268 


iV-a-Naphthylcarbamates 

{Continued) 


1:1410 f>-Cresol. 146 

1:1785 Isoeugenol. 149 

1:1500 Q!-N aphthol. 152 

1:1540 /3-Naphthol. 156 

1:1430 Thymol. 160 

1:1525 Orcinol .(bis) 160 

1:1473 2,5-Dimethylphenol. 172 

1:1425 2,6-Dimethylphenol. 176 


TABLE OF MELTING POINTS OF 
AT^N’-Diphenylcarbamates of phenols N->-Xenylcarbamates of phenols 


1:1400 o-Cre^ol. 72 

1:1410 p-Cresol. 93 

1:1730 7?i-Cresol. 101 

1:1420 Phenol. 104 

1:1775 Eugenol. 107 

1:1530 Resorcinol .(bis) 129 

1:1540 iS-N aphthol. 141 

1:1415 Phenyl salicjdate. 144 

1:1594 2,7-Dihydroxynaphthalcnc 

.(bis) 176 

1:1555 PyrogaUol.(tris) 212 


1:1594 2,7-Dihydroxynaphthalone 

.(mono) 261 


1:1455 3,5-Dimethylphenol. 150 

1:1400 o-Oesol. 151 

1:1473 2,5-Dimethylphenol. 162 

1 : 1730 m- Cresol. 164 

1 : 1760 Carvacrol. 166 

1:1420 Phenol. 173 

1 : 1453 3,4-Dimethylphenol. 183 

1:1740 2,4-Dimethylphenol,.. 184 

1:1500 of-Naphthol. 190 

1:1460 3,4-Dihydroxytolur*ne. 193 

1:1430 Thymol. 194 

1:1469 Pseudocumenol. 196 

1:1525 Orcinol.(bis) 196 

1:1410 p-Cresol. 198 

1:1425 2,6-DixDetbylphenoi. 198 


































































C. ALCOHOLS 


TABLE OF MELTING POINTS OF ^-NITROBENZOATES OF 
ALCOHOLS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress-MuUi- 
ken “ Tables ’’ should be consulted. For this reason, the location number of the corre¬ 
sponding parent (iompound is given. 

For general directions and comments on the preparation of p-nitrobenzoates and 3,5-di- 
nitrobenzoates of alcohols see the Mulliken-Huntress “ Manual,” T 1.82, also T 2.26 A, B, 


andC. 






1:6255 

Octanol-1. 

12 

1:6440 

4- M (.‘thylcy (;loh cxanol-1 


1:6155 

Butanol-2. (d or 1) 

17.5 


. (trans form) 

67 

1:6155 

Butanol-2. (d,l form) 

25 

1:6165 

Isobutyl alcohol. 

69 

1:6199 

2-Methylpentanol-4. 

25 

1:6260 

/-Linalyl alcohol. 

70 

1:6145 

Allyl alcohol. 

28 

1:64%5 

Furfuryl alcohol. 

70 

1:6245 

Octanol-2. 

28 

1:6020 

Ginnamyl alcohol. 

78 

1:6275 

Decanol-1. 

30 

1:6160 

teT^Arnyl alcohol. 

85 

1:6150 

Propanol-1. 

35 

1:6480 

Benzyl alcohol. 

85 

1:6180 

Butanol-1. 

35 

1:5940 

d,i-Menthol. 

91 

1:6228 

1:6270 

Heptanol-4. 

Geraniol. 

35 

35 

1:6030 

rf,«<'ciichyl alcohol 

94 

108 

1:6210 

Hexaii(jl-2. 

40 

1:6440 

4-Methylcy clohexanol-1 


1:5900 

Dodecanol-1 (lauryl 



.(cu‘ form) 

94 


alcohol). 

45 

1:6120 

Methyl alcohol. 

96 

1:6520 

Hydrocinnuniyl alcohol.... 

45 

1:6519 

Pentainethyhaio glycol (his) 

104 

1:6445 

Tetrahydrofurfuryl alcohol 

47 

1:6540 

Glycerol.(a-inono) 

107 

1:6475 

1:6490 

Mcthyl-phenyl-carbinol. . . 
Triraethylcne glycol (mono) 

47 

49 

1:5930 

d.l-Fonchyl alcohol 

108 

94 

1:6415 

Cyclohexanol. 

50 

1:6135 

Isopropyl alcohol. 

110.5 

1:6405 

/3-Methoxyethanol. 

50.5 

1:6140 

fer-Butyl alcohol. 

116 

1:5945 

Hexadecanol-l (cetyl alco¬ 


1:6490 

Trimethylene glycol . . (his) 

119 


hol)... 

52 

1:6540 

Glycerol.(/3-mono) 

120 

1:6420 

2-Methylcyclohcxanol-l 


1:5210 

Benzoin. 

123 


. {cis form) 

55 

1:5180 

Phenacyl alcohol. 

128 

1:6180 

Ethyl alcohol. 

57 

1:5960 

Diphenylcarbinol. 

131 

1:6435 

3-Methylcyclohexanol-l 


1:5990 

d,i-Borneol. 

134 


. (trans form) 

58 

1:6507 

d,i-a£-Terpineol. 

139 

1:6700 

Phenyl-n-propyl-carhinol. . 

58 

1:6465 

Ethylene glycol.(bis) 

140 

1:6504 

Ethyl-phenyl-carbinol. 

59 

1:5090 

d-Borneol. 

153 

1:5940 

Z-Menthol. 

01 

1:6516 

Tetramethylene glycol (bis) 

175 

1:6505 

jS-Phenylothyl alcohol. 

62 

1:6540 

Glycerol.(tri) 

188 

1:6420 

2-Mcthylcyclohexanol-l 


1:5975 

Cholesterol. 

190 


. {trans form) 

65 

1:0070 

d,i-Glyceraldehyde.(di) 

247 

1:6485 

3-Methylcyclohexanol-1 





. (da form) 

65 





643 



















































TABLES OF MELTING POINTS 644 

TABLE OF MELTING POINTS OF 3,6-DINITROBENZOATES OF 
ALCOHOLS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
Mulliken “ Tables ” should be consulted. For this reason the location number of the 
corresponding parent compound is given. 

For general directions and comments on the preparation of /^-nitrobcnzoates and 3,5-di- 
nitrobenzoates of alcohols see the Mulliken-Huntress “ Manual,” T 1.82, also T 2.26 A, B, 
and C. 


1:6245 

Octanol-2. 

32 

1:5840 

'w/c«^>-Inositol.(hexa) 

86 

1:6210 

Hoxanol«2. 

38 

1:6165 

Isubutyl alcohol. 

87 

1:6226 

a-Methylpontanol-l. 

38 

1:6435 

3-Mpthyl(^y<4ohcxanol-1 


1:6202 

3-Methylpciitan(il-2. 

43 


. (cis form) 

91 

1:6259 

N()nanol-2. 

43 

1:6520 

Hydnxiinnamyl alcohol.... 

92 

1:6205 

Pentanol-1. 

46.5 

1:6130 

Ethyl ah^ohol. 

93 

1:6240 

Heptanol-1. 

47 

1:6475 

Methyl-phcnyl-carbinol . .. 

94 

1:6145 

AUyl alcohol. 

49 

1:6189 

3-Mcthylpentanol-3. 

96.6 

1:6235 

Heptan()l“2. 

49 

1:6435 

3-Mcthylcy clohexanol-1 


1:6222 

2-MothylperitanoH. 

50 


. {trans form) 

97 

1:6204 

2,2-Dinicth.vlbutaiiol-l. . .. 

51 

1:6420 

2-Mcthylcycloh(?xanol-l 


1:6221 

2,3-Dimcithylhutunol-l.... 

51.5 


.(m form) 

98 

1:6223 

2-Ethyl butanol-1. 

51.5 

1:6175 

P(mtanol-3. 

99 

1:6265 

NoiumoI-1. 

52 

1:6186 

2,2-Dimcthylbuttinol-3.... 

107 

1:6275 

Decanol-l. 

56.5 

1:6120 

Methyl alcohol. 

108 

1:6230 

Hcxaiiol-l. 

59 

1:6505 

/^l-Phenylcthyl alcohol. 

108 

1:5900 

Dodo<!anol-l (lauryl alcohol) 

60 

1:6187 

2,3-Dimcthylbutanol-2.... 

111 

1:6200 

Isoamyl alcohol. 

61 

1:6415 

Cy clohexanol. 

112 

1:6255 

Octanol-l. 

61 

1:6480 

Benzyl alcohol. 

113 

1:6185 

Poutanol-2. 

62 

1:6420 

2- Methyl cy clohexanol-1 


1:6270 

Geraniol. 

02 


. (trans form) 

114 

1:6180 

Butanol-1. 

64 

1:6160 

^(?r-Amyl alcohol. 

117 

1:6228 

Heptariol-4. 

64 

1:5920 

Cinnarnyl alcohol. 

121 

1:6199 

2-M ethyl pcntiiiiol-4. 

65 

1:5940 

d,^-Mcnthol. 

121 

1:5945 

Hexadcoaiiol-l ((.'otyl alco¬ 


1:6135 

Propanol-2. 

122 


hol) . 

66 

1:6440 

4-Methylcyclohcxanol-l 


1:6195 

acb-Amyl alcohol. 

70 


.(cts form) 

134 

1:6224 

2-Methylpentanol-r). 

70 

1:6440 

4-Methylcy clohexanol-1 


1:6190 

2-Mo thy lpentaiK)l-2. 

72 


. (trans form) 

139 

1:6150 

»i^Propyl alcohol. 

74 

1:5960 

Diphenylcarbinol. 

141 

1:6410 

/3-Ethoxycthari(d. 

75 

1:6140 

<er-Butyl alcohol. 

142 

1:6155 

Butanol-2. 

76 

1:6525 

Diethylene glycol.(bis) 

149 

1:6203 

Hexanol-3. 

77 

1:5040 

/-Menthol. 

153 

1:6507 

d,t-a-Tcrpineol. 

78 

1:5990 

d-Borneol. 

154 

1:6425 

Furfuryl alcohol. 

80 

1:6465 

Ethylene glycol.(bis) 

169 

1:6445 

Tctrahydrofurfuryl alcohol 

83 

1:6490 

Trimethylciie glycol .. (bis) 

178 

1:6219 

2,2-Dimethylbutanol-4.... 

83.5 

1:5980 

Ergosterol. 

202 

1:6194 

2-Methylpcutanol-3. 

86 
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TABLES OF MELTING POINTS 


TABLE OF MELTING POINTS OF ACID PHTHALATES OF 
ALCOHOLS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
MuUiken “ lables” should be consulted. For this reason the location number of the 
corresponding parent compound is given. 


1 : 6*440 

Heptanol-1. 

17 

1 : 6 S 5 S 

Octanol-1. 

22 

1:0230 

Hexanol-1. 

25 

1:6210 

Hexanol-2.(ri form) 

29 

1 : 626 $ 

Undecaiiol-2 .. (d or 1 form) 

31 

1:6185 

Pentanol-2. .. .(d or / form) 

34 

1 : 6*463 

DeMianol-2.(d form) 

38 

1:6275 

Decanol-1. 

38 

1:6170 

2-Mc thyl bu taiiol-3 



. (d,/ form) 

39 

1:6265 

Nonanol-1. 

42,5 

1:6259 

Noiianol-2.(d,/ form) 

43 

1:5890 

Undecanol-1. 

44 

1:6250 

Nonanol-5. 

45 

1:6130 

Ethyl alcohol. 

47 

1 : 6*470 

Geraniol. 

47 

1:6263 

Decanol-2.. 

48 

1:6268 

Undecanol-2. {d,l form) 

49 

1:5900 

Dodccanol-1. 

50 

1:5917 

Tridocanol-l. 

52.5 

1:6150 

Propanol-1. 

54 

1:6223 

2-Ethyl butanol-1. 

54 

1:0245 

Octanol-2.(d,/ form) 

55 

1 : 62:15 

Hcptanol-2.(d,/ form) 

57 

1:6259 

Nonanol-2. . . . (d or i form) 

58 

1:6155 

Butanol-2. 

59 

1:5935 

Tctradccji.nol-1. 

60 

1:6185 

Pentanol-2. (d,l form) 

00 

1:6228 

Heptanol-4. 

00 

1:5941 

Pentadecanol-1. 

00.4 

1:6165 

Isobutyl alcohol. 

65 

1:5950 

Heptadecauol-1. 

66.7 

1:5945 

Hexadecanol-1. 

66.8 

1:6204 

2,2-Dimethyl butanol-1.... 

68 

1:5812 

Neopentyl alcohol. 

70 

1:0194 

2-Methylpentauol-3 




70 


1:6440 

4-Methylcyclohexanol-l 



. (cis form) 

72 

1:5953 

Octadecanol-l... 

72.5 

1:6180 

Butanol-1. 

73 

1:6245 

Octanol-2... (d or Z form) 

75 

1:6*405 

Pentanol-1. 

75.5 

1:6203 

Hexanol-3. 

76 

1:6*435 

Hi*ptanol-2. . . . fdor/forin) 

76.5 

1:6435 

3-Methylcyclohrxanol 



. (cis form) 

82 

1:6120 

Methyl alcohol. 

82.5 

1:6186 

2,2-Dimcthylbutanol-3.... 

85 

1:64*45 

Furfurvl alcohol. 

85 

1:6700 

Phcnyl-a-propyl-carbinol. . 

90 

1:6435 

3-Methylcyclohexaiiol-l 



. (trans form) 

93 

1:6415 

Cyclohexanol. 

99 

1:6420 

2-Methylcyclohexanol-l 



. (ds form) 

104 

1:6480 

Benzyl alcohol. 

106 

1:6475 

Mo.thyl-phenyl-carbinol. . . 

108 

1:5940 

/-Menthol. 

/no 

1122 

1:6507 

dd-of-Terpineol. 

117 

1:6440 

4-Methyl(yclohexanol-l 



. (trans form) 

119 

1:5940 

/-Menthol. 

/122 

\110 

1:6420 

2-Mcthyleyclohexanol-l 



. (trails form) 

124 

1:5957 

Mcthyl-a-naphthyl-carbinol 

131 

1:5958 

Bf'nzyl-phenyl-earbinol. . .. 

131 

1:5975 

(Cholesterol. 

161 

1:5960 

Diphenylearbinol. 

164 

1:5990 

d-Borneol. 

165 

1:5930 

d,/-Fenchyt alcohol. 

169 

1:6505 

jd-Phenylethyl alcohol. 

188 























































TABLES OF MELTING POINTS 646 

TABLE OF MELTING POINTS OF 3-NITRO ACID PHTHALATES 
OF ALCOHOLS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
Mulliken “ Tables ” should be consulted. For this reason the location number of the corre¬ 
sponding parent compound is given. 

For general directions and comments on the preparation of 3-nitro acid phthalates see the 
Mulliken-Huntress ‘‘ Manual/’ T 1.83. 


1:6458 

Diethylene glycol mono- 


1:6230 

Hexanol-1. 

. 124 


methyl ether (hydrate). . 

87 

1:6265 

Nonanol-1. 

. 125 

1:6468 

Diothylene glycol mono- 


1:6230 

2-Ethylpentanol-l. 

. 127 


methyl ether (anhydrous) 

92 

1:6240 

Heptanol-1. 

. 127 

1:6416 

/3-Ethoxyethanol (mono- 


1:6255 

Octanol-1. 

. 128 


hydrate deriv.). 

94 

1:6405 

/3-Mcthoxycthanol. 

. 128.5 

1:6185 

Pentanol-2. 

102 

1:6155 

Butanol-2. 

. 131 

1:6248 

2-£thylhezanol-l. 

107 

1:6237 

2-Methylhcxanol-l. 

. 131 

1:6518 

/8-Phenoxyethanol. 

112 

1:6247 

4-Methylheptanol-l. 

. 133 

1:6270 

Geraniol. 

117 

1:6205 

Pentanol-1. 

. 136.6 

1:6520 

Hydrocinnamyl alcohol..., 

117 

1:6224 

2-Mcthylpcntanol-5. 

. 139 

1:6410 

/3-Ethoxyothanol. 

118.5 

1:6238 

3-Mothylhexanol-6. 

. 144 

1:5053 

Octadccanol-1. 

118.8 

1:6150 

Propanol-1. 

. 146 

1:6430 

/3-n-Bu toxycthanol. 

120.5 

1:6222 

2-MethyIpentanol-l. 

. 145 

1:5050 

Heptadecanol-1. 

121.4 

1:6180 

Butanol-1. 

. 147 

1:5045 

Hexadecanol-1 (cetyl alco¬ 


1:6215 

2,4-Dimethylpentanol-3. . 

. 150 


hol) . 

121.7 

1:6120 

Methyl alcohol. 

. 163 

1:5041 

Pentadecanol-l. 

122.5 

1:6135 

Propanol-2. 

. 154 

1:5800 

Undccanol-1. 

123 

1:6236 

2,4-Dimethylpentanol-l.. 

. 154 

1:6275 

Decanol-1. 

123 

1:6105 

oc«.-Amyl alcohol. 

167 

1:6505 

/3-Phcnylethyl alcohol. 

123 

1:6130 

Ethyl alcohol. 

. 158 

1:5035 

Tetradecanol-1. 

123.6 

1:6415 

Cyclohexanol. 

. 160 

1:5000 

Dodecanol-1. 

124 

1:6200 

Isoamyl alcohol. 

. 163 

1:5017 

Tridecanol-1. 

124 

1:6480 

Benzyl alcohol. 

. 176 

1:6145 

AUyl alcohol. 

124 

1:6165 

Isobutyl alcohol. 

. 180 


TABLE OF MELTING POINTS OF AT-PHENYLCARBAMATES OF 
ALCOHOLS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
MuUiken ** Tables ” should be consulted. For this reason the location number of the 
corresponding parent compound is given. 


1:6221 

2,3-Dimethylbutanol-l. . .. 

28 

1:5025 

Elaidyl alcohol. 

56 

1:6248 

2-Ethylhexanol-l. 

33 

1:6200 

Isoamyl alcohol. 

56 

1:6160 

1:6230 

<er-Amyl alcohol. 

Hexanol-1. 

42 

42 

1:6520 

Hydrocinnamyl alcohol.... 

/56 

\47 

1:6180 

3-Methylpentanol-3. 

43.5 

1:6150 

Propanol-1. 

57 

1:6425 

Furfuryl alcohol. 

46 

1:6275 

Decanol-1. 

69.5 

1:6205 

Pent^nol-1. 

46 

1:6265 

Nonanol-1. 

60 

1:6120 

Methyl alcohol. 

47 

1:6180 

Butanol-1. 

61 

1:6520 

Hydrocinnamyl alcohol.... 

f47 

\66 

1 : 6230A 

1:6445 

2,6-Dimethylheptanol-4.. 
Tetrahydrofurfuryl alco¬ 

61 

1:6175 

Pentanol-3. 

48 


hol. 

61 

1:6224 

2-Methylpentanol-5. 

48 

1:5800 

XJndecanol-1. 

62 

1:6104 

2-Methylpentanol-3. 

50 

1:6155 

Butanol-2. 

64.5 

1:6130 

Ethyl alcohol. 

52 

1:6187 

2,3-Dimethylbutanol-2.... 

65 
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TABLES 

OF MELTING POINTS 


i:em 

2,2>Dimethylbutanol-l.... 

66 

1:5940 

d,^-Menthol. 

108 

t:mo 

Heptanol-1. 

65 

1:5930 

<i,i-Fenchyl alcohol. 

104 

1:0260 

Miiialyl alcohol. 

65 

1:6420 

2-Methylcyclohexanol-l 


1:6170 

2-Methylbutanol-3........ 

68 


. (trails form) 

105 

1:6145 

AUyl alcohol. 

70 

1:5940 

/-Menthol. 

111 

1:5065 

Tetradecanol-1. 

71 

1:6507 

d,/-ot-Terpineol. 

112 

1:5941 

Pentado(;aiiol-1. 

72 

1:6440 

4* Methyleyclohexanol-1 


l;5M« 

HcxadecaiK»l-l. 

73 


.(m form) 

118 

1:5900 

Dodccariol-1. 

74 

1:6482 

d,/-Butylene glycol-1,3 (bis) 

122 

1:6255 

Octanol-l. 

74 

1:6440 

4-Methylcyclohexanol-l 


1:6135 

Propanol-2. 

75 


. (trans form) 

124 

1:6480 

Benzyl alr^ohol. 

75.5 

1:6412 

Cyclopentanol. 

132.6 

1:6535 

?i.-Hcxyl“phcnyl-carbinol... 

77 

1:6140 

<cr-Hut.yl alcohol. 

135 

1:6186 

2,2-Dimethyl butanol-3.... 

78 

1:6490 

Trimethylene glycol.. (bis) 

137 

i:sm 

<>-Tolylcarbinol. 

79 

1:5990 

d-Jiorneol. 

138 

1:5953 

Octadecanol-l. 

79 

1:5960 

Diphenylcarbinol. 

139 

1:5954 

p-Tolylcarbinol. 

79 

1:6446 

Isobutylene glycol. . (bis) 

140.5 

1:6505 

1:6415 

/8-Phenylethyl alcohol. 

Cyclohcxanol. 

79 

82 

1:6519 

Pentamethylene glycol (bis) ^ 

(142 

(176 

1:6550 

p-Anisyl-methyl-carbinol .. 

82 

1:6199 

2-M ethylpen tanol-4. 

143 

1:6165 

Isobutyl alcohol. 

86 

1:5812 

Neopentyl alcohol. 

144 

1:6435 

3-MethylcyclohexanoH 
. {cis form) 

87 

1:6455 

d,/-Propylcn(j glycol. . (bis) < 

fl44 

(163 

1:5920 

Cinnamyl alcohol. 

91 

1:6465 

Ethylene glycol.(bis) 

167 

1:6475 

1:5915 

Methyl-phcnyl-carbinol. . . 
p-Aniayl alcohol. 

91 

92 

1:6516 

Tetraruethylene glycol (bis) | 

fl63 

(180 

1:6420 

2-Methylcyclohcxanol-l 


1:5210 

Benzoin. 

165 

1:6435 

. (cis form) 

3-Methylcy clohcxanol-1 

93 

1:6519 

Pentamethylene glycol (bis) j 

fl76 

(142 

1:6215 

. (trans form) 

2,4-Dimcthylpentanol-3. .. 

94 

95 

1:6516 

Tctramethylcne glycol (bis) j 

ri80 

(i63 

1:6502 

Me thy 1-p-toly 1-car binol ... 

96 

1:6452 

d,/-Butylene glycol-2,3 (bis) 

199.5 

1:6452 

d,Z-Butylene glycol-2,3 


1:5805 

Pinacol .(bis) 

215 


.(mono) 

100 





TABLE OF MELTING POINTS OF AT-(a-NAPHTHYL) CARBAMATES 
OF ALCOHOLS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
Mulliken '' Tables " should be consulted. For this reason the location number of the 


corresponding parent compound is given. 

For general directions and comments on the preparation of iV-(a-naphthyl) carbamates of 


alcohols see the Mullikcn-Huntress “ Manual," 

T 1.86. 



1:6300 

Oleyl alcohol. 

44 

1:6410 

/9-Ethoxyethyl aclohol.... 

67.5 

1:6270 

Geraniol. 

47 

1:0205 

Pentanol-1. 

68 

1:6238 

3-Methylhexanol-6. 

50 

1:6263 

Decanol-2. 

69 

1:6260 

Z-Linalyl alcohol. 

53 

1:6160 

ter-Amyl alcohol. 

71 

1:6235 

Heptanol-2. 

54 

1:6180 

Butanol-1. 

71 

1:6259 

Nonanol-2. 

55.5 

1:6202 

3-Methylpentanol-2. 

72 

1:6230 

Hexanol-1. 

69 

1:0275 

De<janol-l. 

72 

1:6248 

2-Ethylhexanol-l. 

60 

1:0185 

Pentanol-2. 

74 

1:6210 

Hexanol-2.(d,/ form) 

61 

1:6222 

2-Methylpentanol-l. 

76 

1:6240 

Heptanol-1. 

62 

1:0180 

Ethyl alcohol. 

79 

1:0245 

Octanol-2. 

63 

1:0228 

Heptanol-4. 

79 

1:0205 

Nonanol-1.. • 

65.5 

1:5900 

Dodecanol-1. 

80 

1:0255 

Octanol-l. 

66 

1:0150 

Propanol-1. 

80 

1:0200 

Isoamyl alcohol. 

67 

1:0204 

2,2-Dimethylbutanol-l. .. 

80 





































































TABLES OF MELTING POINTS 


648 


1:6210 Hexanol-2.(d form) 81 

1:6045 Hoxadecanol-l. 82 

1:6106 o6/.~Amyl alcohol. 82 

1:6180 3-M (‘thylpcntanol-3. 83.5 

1:6100 2-M ethylpentanoM. 87 

1:6176 Pentanol-3. 96 

1:6166 Butanol-2. 97 

1:6700 Phenyl-r?-propyl-carbinol... 98 

1:6812 Neopentyl alcohol. 99 

1:6140 <er-Butyl alcohol. 101 

1:6604 Ethyl-phenyl-carbiiiol. 102 

1:6166 Isobutyl alcohol. 104 

1:6136 Propanol-2. 105 

1:6476 Methyl-phony 1-carbinol_ 106 

1:6146 AUyl alcohol. 108 

1:6170 2-Mcthylbutanol-3. 108 

1:6406 /3-Methoxyethyl alcohol.. . 113 

1:6920 Cinnamyl alcohol. 114 

1:6496 m-Tolylcarbinol. 116 


1:6616 Isopropyl-phenyl-carbinol.. 116 


1:6606 jS-Phenylothyl alcohol. 119 

1:6120 Methyl alcohol. 124 

1:6490 Z-Menthol. 126 

1:6990 rf-Borneol. 127 

1:6416 Cyclohexanol. 128 

1:6426 Furfuryl alcohol. 130 

1:6480 Benzyl alcohol. 134 

1:6630 o-Methoxybenzyl alcohol. . 135 

1:6960 Diphenylcarbinol. 135 

1:6210 Benzoin. 140 

1:6619 Pentainethylene glycol (bis) 147 

1:6930 d,/-FenchyI al(H)hol. 149 

1:6507 <Z,Z-af-Tcrpi ncol. 151 

1:6490 Trimethyleno glycol .. (bis) 164 

1:5975 Cholesterol. 175 

1:6465 Ethyleneglycol .(bis) 176 

1:6540 Glycerol.(tris) 191 

1:6516 Tctramethylene glycol (liia) 198 


TABLE OF MELTING POINTS OF iV-(/>-NITROPHENYL) CARBAMATES 
AND OF N-(/i-XENYL)CARBAMATES OF ALCOHOLS OF 

ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntres.s-Mulli- 
ken “ Tables ” should be consulted. For this reason the location number of the correspond¬ 
ing parent compound is given. 


iV- (^-Nitrqphenyl)carbamates 

1:6465 

Ethylene glyeol. {his) | 

ri36 

[236 

1:6517 

fi- (/51-n-Butoxy ethoxy ) e thyl 


1:6480 

Benzyl alcohol. 

157 


alcohol. 

55 

1:6120 

Mt^thyl alcohol. 

179.5 

1:6430 

Z^-(At-Butoxy)ethyl alcohol . 

59 

1:6210 

Benzoin. 

183 

1:6458 

/?-(/5f-M cthoxyethoxy) ethyl 


1:6976 

C'holesterol. 

204 


alcohol. 

73.5 

1:6640 

Glyc(?rol.(tris) 

216 

1:6155 

1:6165 

Butanol-2. 

Isobutyl alcohol. 

75 

80 

1:6465 

Ethylene glycol.j 

r236 

[136 

1:6410 

d-Ethoxyethyl alcohol. 

80 




1:6205 

Pentanol-1. 

/86 

\91 

N- 0-Xenyl)carbamates 


1:6180 

Butanol-1. 

96 

1:6236 

2,4-Dimethylpentanol-l. . . 

74 

1:6200 

Isoaniyl alcohol. 

97.5 

1:6239 

2-Ethylpentanol-l. 

77 

1:5890 

Undecanol-1. 

99.5 

1:6248 

2-Ethylhcxanol-l. 

79.5 

1:6230 

Hcxanol-1. 

103 

1:6237 

2-M(;thylhcxanol-l. 

88 

1:6240 

Hcptaiuil-l. 

103 

1:6186 

Pentanol-2. 

94.5 

1:6265 

Nonanol-1. 

104 

1:6199 

2-M ethyl pen tanol-4. 

96.5 

1:6520 

Hydnx^innaiiiyl alcohol..,. 

104 

1:6230 

Hexanol-l. 

97 

1:6145 

Allyl alcohol. 

108 

1:6222 

2-Methylpcntanol-l. 

98 

1:6255 

Octanol-1. 

111 

1:6206 

Pentanol-1. 

99 

1:6406 

/y-Methoxyethyl alcohol. . . 

111 

1:6166 

Butanol-2. 

106.5 

1:6963 

Octadecanol-1. 

115 

1:6180 

Butanol-1. 

109 

1:6160 

Propanol-1. 

115 

1:6239A 

2,6-Dimethylheptanol-4.. 

118 

1:6186 

Propanol-2. 

116 

1:6130 

Ethyl alcohol. 

119 

1:6900 

Dodecanol-1. 


1:6120 

Methyl alcohol. 

127 

1:6946 

Hexadecanol-1. 

117* 

1:6160 

Propanol-l. 

129 

1:6276 

Dcoanol-1. 

117 

1:6136 

Propaiiol-2. 

138 

1:6130 

Ethyl alcohol. 

129 

1:6480 

Benzyl alcohol. 

156 

1:6666 

/3-Phony lethyl alcohol. 

135 

1:6416 

Cyclohexanol. 

166 













































































D. Acros 


TABLE OF MELTING POINTS OF A-NITROBENZYL ESTERS OF 

ACIDS OF ORDER I 

These are arningod in order of increasinR melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress-Mulli- 
ken “ Tables " should be consulted. For this rejisou, the location number of the corre¬ 
sponding original compound is given. 

For general dinictions and comments on the preparation of /Miitroljenzyl esters see the 


Mulliken-Huntress “ Manual,” T 

1; 1005 F'orrriic acid. 

I.d9. 

31 

1 

0690 

o-Toliii(‘ acid. 

90.5 

1:1025 

Propionic acid. 

31 


0780 

Salicylic c.cid. 

97 

1:1035 

n-Butyric . 

35 

1 

0770 

Benzilic Jicid. 

99.5 

1:0615 

Hydrocinrianiic .acid. 

36 

1 

0720 

e-B(*nzoy 11 x'nzoic acid. 

100 

1:0620 

Pentadecylic acid. 

39.5 

1 

0455 

( Htric acid. 

102 

1:0650 

P.almitic acid. 

42.5 


0795 

/>-Tf)luic .'U‘id. 

104.5 

1:0605 

Azclaic acid. 

43.5 

1 

0775 

Adipic; acid. 

105.6 

1:0635 

Margaric acid. 

48.5 

1 

0825 

y»-IIydr()xyb(*nz()if; acid. . . 

106 

1:0405 

Ixmilinic acid. 

61 

1 

0430 

Glycolic acid. 

106.5 

1:0420 

Tiglii; acid. 

63 

1 

07:15 

Ginnaniic acid. . 

116.5 

1:0665 

Ph(iiiylac<‘tic acid. 

05 

1 

0465 

d,/-Mandeliv‘ acid. 

123 

1:0810 

d-(Jampliorio acid. 

66.5 

1 

0450 

/-Malic acid. 

124.5 

1:0425 

CK-Crotonic }j,cid. 

67 

1 

0805 

Anisic acid. 

132 

1:0440 

Glutaric acid. 

69 

1 

0475 

Fur()i(; a(‘id. 

133.5 

1:0435 

Citraconic a<!id. 

70.5 

1 

0548 

JMesaconic a<‘id. 

134 

1:0730 

l?5obacic acid. 

72.5 

1 

0550 

d,/-Tartaric acid. 

147.5 

1:1010 

Ac(^tic acid. 

78 

1 

0895 

Fumaric acid. 

150.5 

1:0431 

of-Hydroxyisobut>"ri c acid. 

80.5 

1 

0835 

o-Couniaric acid. 

152.5 

1:0745 

Phcnylpropiolic acid. 

83 

1 

0820 

Phthalic a.cid. 

155.5 

1:0755 

Suberic acatJ. 

85 

1 

0525 

d-Tartaric acid. 

163 

1:0480 

Malonic acid. 

85.5 

1 

0840 

p-Hydroxylx*nzoic acid. . . . 

180 

1:0705 

7«-Toluic acid. 

86.5 

1 

0870 

Dijdienic acid. 

182.6 

1:0530 

Succinic acid. 

88 

1 

0843 

2,4-Dihydroxybenzoic acid. 

188 

1:0715 

Benzoic acid. 

89 

1 

0900 

Isophthalic acid. 

202.5 

1:0470 

Maleic acid. 

90 

1 

0445 

Oxalic acid. 

204 

1:0515 

Ituconic acid . 

90.5 

1 

0910 

Terephthalic acid. 

263.5 


649 
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660 


TABLE OF MELTING POINTS OF PHENACYL ESTERS OF 
ACIDS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
Mulliken “ Tables " should be consulted. For this reason, the location number of the 
corresponding original compound is given. 

For general directions and comments on the preparation of phenacyl esters see the Mulli- 
ken-Huntress “ ManualT 1.391. 


1:1010 

Acetic acid. 

40 

1:0705 

p-Toluic acid. 

103 

1:0615 

Hydrocinnamic acid. . . . 

42 

1:0455 

Citric acid. 

104 

1:0600 

Tridecylic acid. 

46 

1:0440 

Glutaric acid. 

104.5 

1:0605 

Laurie acid. 

48 

1:0740 

Acctvlsalicvlic acid. 

105 

1:0665 

Phenylacetic acid. 

50.5 

1:0450 

/“Malic acid. 

106 

1:0620 

Pentadecylic acid. 

53.6 

1:0435 

C^itraconic acid.. 

108.5 

1:0630 

Myristic acid. 

56 

1:0780 

Salicylic acid.. 

110 

1:0635 

Margaric acid. 

.. 60 

1:0715 

Benzoic acid.. 

118.5 

1:0650 

Palmitic acid. 

.. 63 

1:0770 

Berizilic acid. 

125.5 

% aAOMA 

X•voov 

Stearic acid. 

69 

1:0470 

Maleic acid. 

128 

1:0605 

Azelaic acid. 

.. 70 

1:0525 

d“Tartaric acid. 

130 

1:0456 

Pimelic acid. 

.. 72 

1:0805 

Anisic acid. 

134 

1:0600 

o-Toluic acid. 

74.6 

1:0735 

Cinnamic acid. 

140.5 

1:0515 

Itaconic acid. 

79 

1:0825 

m-Hydroxyhenzoic acid. . . 

146.6 

1:0730 

Sebacic acid. 

.. 80 

1:0530 

Succinic, acid. 

148 

1:0465 

d,i-Mandclic acid.. 

.. 85 

1:0820 

Phthalic acid. 

154 

1:0775 

Adipic acid. 

.. 88 

1:0840 

p-Hydroxyl)cnzoic acid.... 

178 

1:0540 

Aconitic acid. 

.. 90 

1:0900 

Isophthalic acid. 

191 

1:0400 

d,i-Lactic acid. 

.. 96 

1:0910 

Tcrophthalic^ acid. 

192 

1:0755 

Suberic acid. 

.. 102 

1:0895 

Funiaric acid. 

204 


TABLE OF MELTING POINTS OF A-CHLOROPHENACYL ESTERS 

AND OF j)-IODOPHENACYL ESTERS OF ACIDS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the HiintreSs-Mulli- 
ken “ Tables ” should be consulted. For this reason, the location number of the corre¬ 
sponding original compound is given. 

For general directions and comments on the preparation of p-chlorophenacyl esters and 
of p-iodophenacyl esters see the Mulliken-Huntress ** Manual, " T 1.391. 


A-Chlorophenacyl Esters ^-lodophenacyl Esters 


1:0565 

Oleic acid. 

... 40 

1:1115 

2-Ethylbutanoic acid-1.... 

54 

1:1035 

n-Butyric acid. 

... 65 

1:1114 

2,3-Dimethylbutan()ic 


1:0590 

Erucic acid. 

... 56 


acid-1. 

66 

1:0610 

Elaidic acid. 

. .. 66 

1:1117 

2-Methylpentanoic acid-1.. 

66 

1:0560 

Pelargonic acid. 

. 69 

1:0590 

Erucic acid. 

74 

1:0573 

n-Undecylic acid. 

... 60 

1:0610 

Elaidic acid. 

74 

1:0585 

n-Capric acid. 

. .. 61 

1:0560 

Pelargonic acid. 

77 

1:1130 

n-Hexanoic acid. 

... 62 

1:1050 

Isovaleric acid. 

78 

1:1145 

n-Caprylic acid. 

... 63 

1:1140 

w-Heptanoic acid. 

78 

1:1140 

n-Heptanoic acid. 

... 65 

1:1145 

n-Caprylic acid. 

79 

1:0600 

Tridecylic acid. 

... 67 

1:0585 

n-Capric acid. 

81 

1:0633 

Brassidic acid. 

... 69.6 

1:1035 

n-Butyric acid. 

81 

1:0605 

Laurie acid. 

... 70 

1:1060 

n-Valeric acid. 

81 

l:10i0 

Acetic acid. 

... 72 

1:0573 

n-Undecylic acid. 

82 


(Continued) (Continued) 
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TABLES OP MELTING POINTS 


^-Chlorophenacyl Esters ^-lodophenacyl Esters 



{Continued) 



{CorUinued) 


1:0690 

?i-Pentadecylic acid,... 

74 

1:0633 

Brasaidic acid. 

84 

1:0630 

Myristic acid. 

76 

1:1130 

w-IIexanoic acid. 

84 

1:0635 

Margaric acid. 

79 

1:0605 

Laurie acid. 

86 

1:0650 

Palmitic acid. 

82 

1:0600 

n-Tridecylic acid. 

.. 88.5 

1:0660 

Stearic acid. 

86 

1:0630 

Myristic acid. 

90 

1:1070 

Ethoxyacetic acid. 

94 

1:0635 

Margaric acid. 

92 

1:1060 

n-Valeric acid. 

97 

1:0690 

n-Peiitadecylic acid. . .. 

93 

1:1095 

Proiiionic acid. 

98 

1:0650 

Palmitic acid.. 

94 

1:0715 

Benzoic acid. 

.. 118.5 

1:0660 

Stearic acid. 

97 

1:0590 

Tricarballylic acid. 

.. 125 

1:1095 

Propionic acid. 

.. 98 

1:1005 

Formic acid. 

.. 128 

1:1030 

Isobutyric acid. 

.. 109 

1:0540 

Aconitic acid. 

.. 169 

1:1010 

Acetic acid. 

.. 117 

1:0530 

Succinic acid. 

.. 197 

1:0715 

Benzoic acid. 

.. 126.5 




1:0400 

d,/-Lactic acid. 

.. 140 




1:1005 

Formic acid. 

.. 163 


TABLE OF MELTING POINTS OF p-BROMOPHENACYL ESTERS 
OF ACIDS OF ORDER I 

These are arranged in order of increasing melting points. The latter are approximate 
values only and in every instance the more precise information given in the Huntress- 
Mulliken “ Tables ” should lie consulted. For this reason, the location number of the 
corresponding original compound is given. 

For general directtions and comments on the preparation of p-bromophenacyl esters see the 


Mullikcn-Huntress “ Manual, ” T 1.391. 


1:0565 Oleic acid. 46 

1:1105 2-Methylbntaiioic acid-1... 55 

1:0690 o-Toluic acid. 67 

1:0500 Erucic acid. 62 

1:10!85 Propionic aiad. 63 

1:1035 w-Butyric acid. 63 

1:0610 Elaidic acid. 65 

1:1145 n-Caprylic aci d. 66 

1:0585 n-Capric acid. 67 

1:0490 Tiglic acid. 68 

1:0560 Pelargonic acid. 68 

1:0573 n-Undecylie acid. 68 

1; 1050 Isovaleric acid. 68 

1:1130 7i-Hexanoic acid. 72 

1; 1140 7^-Hei)tanoic acid. 72 

1:0633 Brassidie acid. 74 

1:0600 n-Tridecylic acid. 75 

1:1060 n-Valeric acid. 75 

1:0410 Trimethylacetic acid. 76 

1:0605 Laurie acid. 76 

1:1030 Isobutyric acid. 76 

1:0690 n-Pentadecylic acid. 77 

1:1197 Isocaproic acid. 77 

1:0630 Myristic acid. 81 

1:1045 Isocrotonic acid. 81 

1:0635 Margaric acid. 82 

1:0405 Levulinic acid. 84 

1:0650 Palmitic acid. 86 

1:1010 Acetic acid. 86 

1:0665 Phenylacctic acid. 89 

1:0660 Stearic acid. 90 

1:0495 a-Crotonic acid. 96 

1:0015 Hydrocixmamic add. 104 


1:1070 Ethoxyacetic acid. 104 

1:0705 m-Toluic acid. 108 

1:0400 d,/-Lactic acid. 113 

1:0685 f>-Methoxylxjnzoic acid... . 113 

1:0515 Itaconic acid. 117 

1:0715 Benzoic acid. 119 

1:0695 Azelaic acid. 131 

1:0785 a-Naphthoic acid. 135.5 

1:0456 Pimelic acid. 136 

1:0440 Glutaric acid. 137 

1:0430 Glycolic acid. 138 

1:0475 P'uroic acid. 138 

1:0590 Tricarballylic acid. 138 

1:0780 Salicylic acid. 140 

1:1005 Formic acid. 140 

1:0755 Sub<iric acid. 144 

1:0735 Cinnamic acid. 146 

1:0730 Sebacic acid. .. 147 

1:0455 Citric acid. 148 

1:0680 Phenoxyacctic acid. 148.6 

1:0770 Benzilic acid. 152 

1:0805 Anisic acid. 162 

1:0795 2 >-Toluic acid. 163 

1:0890 Phthalic acid. 153 

1:0775 Adipic acid. 164 

1:0895 tn-Hydroxylxjnzoic acid. .. 176 

1:0450 /-Malic acid. 179 

1:0900 Isophthalic acid. 179 

1:0540 Aconiticacid. 186 

1:0840 p-Hydroxybenzoic acid.... 191 

1:0530 Succinic acid. 211 

1:0910 Terephthalic acid. 225 




















































































TABLES OF MELTING POINTS 652 

TABLE OF MELTING POINTS OF >-PHENYLPHENACYL ESTERS 
OF ACIDS OF ORDER I 

These are arranged in order of increiising melting points. The latter are approximate 
values only and in every in>stance the more j)reeis(i information given in the Huntress- 
Mulliken Tables ” should be consulted. For this reason, the location number of the 
corresponding original compound is givcm. 

For general directions and comments on the preparation of p-phenylphenacyl esters see 
the Mulliken-Huntress “ Manual, ” T 1.891. 


1:1125 

3-Methylpcntanoic acid-l.. 

47 

1:0650 

Palmitic acid. 

94 

1:1143 

2-Ethylh(ixanoic .... 

50 

1:0690 

«"Toluic acid. 

94.5 

1:0565 

Oleic acid. 

60 

1:0615 

IIydr(>cinnami(5 acid. 

95 

1:1140 

7i-Heptanoic acid. 

62 

1:0635 

Margaric acid. 

95.5 

1:0665 

Phenylacetic acid.dec;. 

63 

1:0660 

Stearic acid. 

97 

1:1060 

1:1117 


63.5 

1:1025 

Propionic acid. 

102 

2-Methylpcntanoic acid-1.. 

64 

1:0765 

Diph<‘nvla(^(‘tic acid. 

111 

1:1130 

1:1114 


65 

1:1010 

Acetic acid. 

111 

2,3-Diinethylbutaii( )ic acid-1 

60 

1:0770 

Benzilic acid. 

122 

1:1145 

n-Caprylic acid. 

67 

1:0685 

e-Methoxyhenzoie acid. . . 

131 

1:1105 

2-Mcthyl butanoic acid-1... 

70 

1:0705 

w-Toluic. acid. 

136.5 

1:1127 

4-Mcthylbutanoic a(dd-l... 

70 

1:0730 

S(‘bacic. acid. 

140 

1:0560 

Pelargonic acid. 

71 

1:0695 

Azttaic acid. 

141 

1:0593 

or-M ethylhy droci n nanii 


1:0400 

(/./-Lactic acid. 

145 


acid. 

73 

1:0456 

Piintdic acid.dec. 

145-148 

1:0610 

Elaidic acid. 

73.5 

1:0455 

Citric acid. 

146 

1:1114 

2,3-Diinothylbutanoic 


1:0775 

Adipic aci(i. 

148 


51.Cld-1 

73.5 

1:0780 

Salicylic acid. 

148 

1:1005 

1:0590 

1:1115 

Enrmic acid .... 

74 

1:0845 

Mucic acid.d(‘c. 

. 149.5 

EriicicRcid 

76 

1:0755 

Suberic, acid. 

151 

2-Ethylbutanoic acid-1.... 

77.5 

1:0440 

(ilutaric acid. 

162 

1:1050 

Isovaleric acid. 

78 

1:0805 

Anisic a(;id. 

160 

1:0573 

/i-Undecylic acid. 

79.5 

1:0445 

Oxalic acid.dec. 

. 165 

1:1035 

a-Butyric acid. 

82 

1:0795 

?)-Toluic a(;id. 

105 

1:0605 

Lanric acid. 

86 

1:0715 

Benzoic acid. 

167 

1:0633 

1:0600 

llrji.^.siirlie npid 

86 

86.5 

1:0820 

Phthalic acid. 

167.5 

Tridecyli(‘. acid. 

1:0470 

Maleic acid. 

168 

1:1113 

2,2-Dimethylbutaiioic 


1:0480 

Malonic acid. 

175 


aciH-1 

86.5 

89 

1:0735 

CUnnamic acid. 

182.6 

1:1030 

Iso butyric acid. 

1:0875 

CJallic a(nd.dec. 

196-198 

1:0630 

Myristic acid. 

90 

1:0525 

ri-Tartaric aci(i.d(*c. 

203 

1:0620 

Pentadocylic actd. 

91,5 

1:0530 

Succinic acid. 

208 

1:1112 

3,3-Dimethylbutanoic 
acid-1. 

92 

1:0840 

j)-Hydroxybenzoic acid.,.. 

240 
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TABLES OF MELTING POINTS 


TABLE OF MELTING POINTS OF AMIDES OF ACIDS OF 

ORDER I 

These melting points are arranged in order of increasing magnitude. The values, how¬ 
ever, are only approximate and in every instanc^e the more precise information given in the 
Huntress-Mulliken “ Tables should he consulted. For this reason the location number of 


the corresponding parent acid is given. 

In this table only the neutral amides are listed; for data cm monoamides of dibasic acids 
or on cyclic imides of dibasic, acids the detailed data of the “ Ta))lcs ” under the parent 


compound. 






1:1134 

2-Mcthylhcxanoic acid-1... 

72 

1 

1035 

7/-Hutvric acid. 

. 115 

1:104S 

Vinylacotic acid. 

73 

1 

1137 

4-Mcthyli)entaiioic acid-1. 

. no 

1:0365 

Oleic acid. 

77) 

1 

0430 

Cdycolic acid. 

. 120 

1:0430 

Ti^lic acid. 

7(5 

1 

1040 

I’yruvic acid. 

. 124 

1:0400 

d,/.-Lactic acifl. 

7S 

1 

1135 

3-M(‘tbyli>cnt;i.tioic acid-1. 

. 125 

1:1117 

2-Methyli)(‘ntaiioic acid-1.. 

79 

1 

0613 

Angr'lic acid. 

. 127 

1:1085 

Proi)ionic acid. 

80 

1 

1030 

laoi)Ul vric acid. 

. 127 

1:1070 

]<;thoxyac('tic acid. 

81 

1 

0668 

DilwMizylacetic aciil. 

. 128 

1:1010 

A(H!tic acid. 

81.5 

1 

0685 

o-M(ithox\'henz()ic acid. . . 

. 129 

1:0590 

Knicic acid. 

84 

1 

0715 

Benzoic acid. 

. 130 

1:1030 

1:0594 

Acrylic acid. 

d,/-«“Ethylpheiiy lac(‘t i c 

81 

1 

1114 

2,3-Dimethyll)U (auoic 
acid-l. 

. 131 


acid. 

8(> 

1:0571 

o-Ethoxyh(*nzoic acid. . . . 

. 132 

1:0570 

1:0610 

Uiidecyl(‘iiic acid. 

Elaidic acid. 

87 

89 

1 

1113 

3,3-Diincthylbutauoic 
acid-l. 

. 132 

1:0633 

l^rassidic acid. 

91 

1 

0465 

d,/-Mandcli(! acid. 

. 133 

1:0705 

»/#-Toluic acid. 

91 

1 

1050 

Isovaleric acud. 

. 136 

1:1065 

Mothoxva.c('tic acid. 

94 

1 

0746 

w-EUioxylxmzoic acid.. . 

. 139 

1:1140 

?/-II(‘ptan(a(t acid. 

90 

1 

0780 

S.-ilicylic acid. 

. 139 

1:0431 

a-Hvdr(>x>'isohutyri(i acid.. 

98 

1 

0690 

o-l'uluic acid. 

. 141 

1:1136 

4-M(‘thylhcxfinoic acid-1.. . 

98 

1 

0475 

Furoic acid. 

. 142 

1:0560 

Pelargorii(! acid. 

9t) 

1 

0735 

Ciiiuamic acid. 

. 147 

1:0573 

7 j.-Und(‘cylic acid. 

99 

1 

0410 

Trimcthylacetic acid. 

. 154 

1:0585 

7i-Capric arid. 

99 

1 

0770 

Bcnzilic acid. 

. 154 

1:0605 

1:0745 


99 

t 

0665 

Phenylaceti(; n.cid. 

. 156 

Phcnvlproi)iolic acid. 

99 

1 

0450 

/-Malic acid. 

. 167 

1:0600 

Tridtvylic acid. 

100 

1 

0435 

oc-Crotunic acid. 

. 169 

1:1045 

Isocrotonic acid. 

101 

1 

0795 

p-Toluic acid. 

. 160 

1:1130 

ri-Hexaiujic acid (caproic 


1 

0730 

o-Bcnzoyll)C‘nzoic acid. ... 

. 162 


acid. 

101 

1 

0805 

Anisic acid. 

. 162 

1:1143 

2-Ethylhexa!K>ic. acid. 

101 

1 

0840 

77 -Hydroxy benzoic acid.. . 

. 162 

1:0680 

Pheiioxyacctic acid. 

101.5 

1 

0835 

m-llydroxybenzoic acid. . 

. 167 

1:0630 

n-Pcntadecylic acid. 

102.5 

1 

0705 

Diplnaiy lace tic a<!id. 

. 167.5 

1:0630 

Myri.stic acid. 

103 

1 

0700 

Furanacrylic acid. 

. 168 

1:1113 

2,2-Diiiiothyl butanoic 


1 

0805 

Piporonylic acid. 

. 169 


acad 1. 

103 

1 

0480 

Malonic acid. 

. 170 

1:1133 

2-Ethylpcntanoic acid-1. . . 

lf)4 

1 

0695 

Azcdaic acid. 

. 172 

1:0615 

Ilydrociimamic acid. 

105 

1 

0440 

CJlutaric acid. 

. 175 

1:0655 

d-Chaulnioogric acid. 

105 

1 

0548 

Mcsacionic! acid. 

. 177 

1:1145 

7i-Caprylic acid. 

105 

1 

0470 

Maleic acid. 

. 180 

1:0635 

Margaric acid. 

106 

1 

0738 

a-Naphthylacctic acid_ 

. 180 

1:0650 

Palmitic acid. 

106 

1 

0435 

Citraconio acid.dec. 

185-191 

1:1060 

n-Valeric acid. 

106 

1 

0575 

Hexahydrobenzoic acid... 

. 186 

1:0405 

Levulinic acid. 

107 

1 

0490 

wit'so-Tartaric acid. 

. 189 

1:0660 

1:0503 


108 

1 

0515 

Itaconic acid. 

. 191 

d,^a-Methylhydro- 

1 

0800 

/3-Naphthoic acid. 

. 192 


cinnamic acid. 

109 

1 

0810 

d-Camphoric acid. 

. 192 

1:1105 

2-Methylbutanoic acid-1... 

111 

1 

0510 

Tartronic acid. 

. 196 

1:0634 

d-Hydnocarpic acid. 

112 

1 

0535 

d-Tartaric acid.. 

. 196 

1:1115 

2-Ethylbutanoic acid-1.... 

112 

1 

0701 

/il-Naphthylacetic acid.... 

. 200 
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1:0785 a-Naphthoic acid. 202 

1:0817 p-Ethoxybonzoic acid. 202 

1:0520 Tricarballylic acid.dec. 206 

1:0730 Sebacic acid. 209 

1:0455 Citric acid.dec. 210-215 

1:0790 Phenylsuccinic acid. 211 

1:0870 Diphenic acid. 212 

1:0755 Suberic acid. 216 


1:0850 2-Hydroxy-3-inphthoic 


acid. 217 

1:0775 Adipic acid. 220 

1:0550 Tartaric acid (racemic 

acid). 226 

1:0530 Succinic acid. 260 

1:0894 Fumaric acid.dec. 266 

1:0900 Isophthalic acid. 280 


TABLE OF MELTING POINTS OF ANILIDES OF ACIDS OF ORDER I 

These melting points are arranged in order of increasing magnitude. The values, how¬ 
ever, are only approximate and in every case the more precise information given in the 
Huntress-Mulliken “ Tables ” should be consulted. For this reason the location nuniber of 
the corresponding parent acid is given. 

In this table only neutral anilid(;s are listed; for data on monoanilides of dibjisic acids, or 
on anils of dibasic acids sec the detailed “ Tables ” under the parent compound. 


1:0565 

Oleic acid. 

41 

1:1025 

Propionic acid. 

105 

1:1005 

Formic acid. 

50 

1:1030 

Iso butyric acid. 

105 

1:0590 

Erucic acid. 

55 

1:1050 

Isovaleric acid. 

109 

1:1145 

7i-Caprylic acid. 

56 

1:1105 

2-Methyl butanoic acid-1... 

110 

1:0560 

Pelargonic acid. 

57 

1:1127 

Isocaproic acid. 

111 

1:0400 

d,i-Lactic acid. 

58 

1:1010 

Acetic acid. 

114 

1:1042 

Vinylacctic acid. 

58 

1:0665 

Phenylacetic acid. 

117 

1:1065 

Methoxyacctic acid. 

58 

1:0425 

a-Crotonic acid. 

118 

1:0685 

o-Methc)xylK*nzoic acid.... 

62 

1:0475 

Furoic Hcid. 

123 

1:1060 

ri^Valeric acid. 

62 

1:0690 

o-Toluic acid. 

125 

1:1140 

7i-Hcptanoic acid. 

65 

1:1115 

2-Ethyl butanoic acid-1.... 

125 

1:0585 

n-Capric acid. 

70 

1:0612 

Angdic ncid. 

126 

1:0573 

T^-Undccylic acid. 

71 

1:0705 

m-Toluic acid. 

126 

1:1136 

4-Methylhexanoic acid-1... 

76 

1:0745 

Phcnylproiaolic- acid. 

126 

1:0420 

Tiglic acid. 

77 

1:1112 

3,3-Dimethylbutanoio 


1:0605 

Laurie acid. 

77 


acid-1. 

131 

1:0620 

n-Pentadecylic acid. 

78 

1:0410 

Trimethylacetic acid. 

132 

1:0633 

Brassidic acid. 

78 

1:0780 

Sidicylic acid. 

135 

1:1114 

2,3-Dimethylbutanoic 


1:0431 

of-Hydroxyisobutyrie acid.. 

136 


acid-1. 

78 

1:0575 

Hexahydrobenzoic acid.... 

144 

1:0600 

n-Tridecylic acid. 

80 

1:0795 

p-Toluic acid. 

144 

1:0630 

Myristic acid. 

82 

1:0465 

d,^-Mandclic acid. 

151 

1:1125 

3-Methylpentanoic acid-1.. 

87 

1:0735 

Cinnamic acid. 

151 

1:0655 

d-Chaulmoogric acid. 

89 

1:0495 

Diglycolic acid. 

162 

1:0650 

Palmitic acid. 

90,5 

1:0456 

Pimelic acid. 

155 

1:1113 

2,2-Dimethylbutanoic 


1:0485 

Acetonedi car boxy lie acid. . 

155 


acid-1. 

92 

1:0668 

Dil>enzylacctic acid. 

165 

1:1117 

2-Methylpentanoic acid-1.. 

93 

1:0728 

a-Naphthylacetic acid. 

156 

1:1133 

2-Ethylpontanoic acid-1. .. 

94 

1:0825 

m-Hydroxybcnzoic acid. . . 

156 

1:0660 

Stearic acid. 

95 

1:0715 

Benzoic acid. 

160 

1:1130 

n-Hexanoic acid (f^<;aproic 


1:0785 

of-Naphthoic acid. 

162 


acid). 

95 

1:0805 

Anisic acid. 

169 

1:0615 

Hydrocinnamic acid. 

96 

1:0800 

/8-Naphthoic acid. 

171 

1:1035 

Ji-Butyric acid. 

96 

1:0817 

p-Ethoxybenzoic acid. 

171 

1:0430 

Glycolic acid. 

97 

1:0770 

Benzilic acid. 

174 

1:1134 

2-Methylhexanoic acid-1.. . 

98 

1:0435 

Citraconic acid. 

175 

1:0680 

Phenoxyacetic acid. 

99 

1:0765 

Diphenylaoetic acid. 

180 

1:1045 

Isocrotonic acid. 

101 

1:0548 

Mesaconic acid. 

186 

1:0405 

Levulinic acid. 

102 

1:0605 

Azelaic acid. 

186 

1:1020 

Acrylic acid. 

104 

1:0755 

Suberic acid. 

186 

1:1040 

Pyruvic acid. 

104 

1:0470 

Maleic acid. 

187 
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o-Benzoylbenzoic add. 

195 

1:0870 

Diphenic acid. 

. 229 

1:0840 

p-Hydroxybcnzoic acid.... 

196 

1:0775 

Adipic acid. 

. 240 

1:«45« 

/-Malic add. 

197 

1:0850 

2-Hydroxy-3-naphthoic 


1:0455 

Citric acid. 

199 


acid. 

. 243 

1:0730 

Sebacic acid. 

201 

1:0445 

Oxalic acid. 

. 246 

1:0790 

Phenylsuccinic acid. 

222 

1:0590 

Tricarballylic acid. 

. 252 

1:0440 

Glutaric acid. 

223 

1:0890 

Phthalic acid. 

. 254 

1:0480 

Malonic acid. 

225 

1:0595 

d-Tartaric acid. 

. 264 

1:0810 

d-Camphoric acid. 

226 

1:0895 

Fumaric acid. 

. 313 

1:0530 

Succinic acid. 

228 





TABLE OF MELTING POINTS OF /kTOLUIDIDES OF ACIDS OF 

ORDER I 


These melting points are arranged in order of increasing magnitude. The values, how¬ 
ever, are only approximate and in every instance the more precise information given in the 
JTuntress-Mulliken “ Tables ” should be consulted. For this reason the location number of 


the corresponding parent acid is given. 

In this table only neutral p-toluidides are listed; for data on mono-p-toluidides of dibasic 
acids, or on 7V-p-tolylimides (tolils) of dibasic acJds see the detailed “ Tables under the 
parent compound. 


1:1070 Ethoxyaoetic acid. 

1:0565 Oleic acid. 

1:1005 Formic acid. 

1:0590 Erucic acid. 

1:1197 Isocaproic acid. 

1:1145 ?<-Caprylic add. 

1:(»490 Tiglicacid. 

1:1060 /i-Valeric acid. 

1:1130 w-Caproic acid. 

1:1035 n-Butyric acid. 

1:1195 3-Methylpentarioic add-1.... 

1:0585 n-Capric acid. 

1:0573 n-Uiidecylic acid. 

1:1117 2-Methylpeiitanoic acid-l., . . 

1:1140 n-Heptanoic a<!id. 

1:1113 2,2-Dimethylbutanoic acid-1. 

1:0560 Pclargoiiic acid. 

1:1134 2-MethylhexaiK)ic acid-1. 

1:0605 Laurie acid. 

1:0600 n-Tridecylic acid. 

1:0630 Myristic acid. . 

1:1105 2-Methylbutanoic acid-1.... 

1:0650 Palmitic acid. 

1:0655 d-Chaulmoogric add. 

1:0660 Stearic acid. 

1:1050 Isovaleric acid. 

1:0400 d,^-Lactic acid. 

1:0475 Furoic acid. 

1:1030 Isobiityric acid. 

1:0405 Levulinic acid. 

1:1114 2,3-Dimethylbutanoic acid-1. 

1:1115 2-Ethylbutanoic acid-1. 

1:0705 w-Toluic acid ■ • • —. 

1:0410 Trimethylacetic acid. 

1:1095 Propionic acid. 

1:1133 2-Ethylpentanoic add-1. 

1:0503 d,«-a-Methylhydrocinnainic 
acid. 


32 1:1040 Pyruvic acid. 130 

42 1:0495 a-Crotonic add. 132 

53 1:0431 a-Hydroxyisobutyric acid.... 132 

67 1:1119 3,3-r)imethylbutanoic add-1. 134 

62 1:0615 Ilydrociiinamic acid. 135 

70 1:0665 J’honylacotic acid. 135 

71 1:1090 Acrylic acid. 141 

73 1:0470 Maleic acid. 142 

74 1:0745 Phenylpropiolic add. 142 

75 1:0430 Glycolic acid. 143 

75 1:0090 r;-Toluic acid. 144 

79 1:1010 Acetic acid. 163 

80 1:0715 Benzoic acid. 168 

80 1:0795 p-Toluic acid. 160 

81 1:0895 /a-Hydroxybenzoic acid. 163 

83 1:0735 Cinnamic acid. 168 

84 1:0465 d.^-Mandelic add. 172 

85 1:0765 Diphenylacetic acid. 172 

87 1:0668 Dibenzylacetic acid. 176 

88 1:0805 Anisic add. 186 

93 1:0455 Citric add. 189 

93 1:0770 Bonzilic acid. 189 

98 1:0800 /ii-Naphthoic acid. 192 

100 1:0695 Azelaic acid. 201 

102 1:0730 Sebacic acid. 201 

106 1:0840 p-Hydroxybenzoic acid. 203 

107 1:0450 /-Malic acid. 206 

107 1:0456 Pimclic acid. 206 

107 1:0548 Mesaconic acid.. 212 

108 1:0440 Glutaric acid. 218 

112 1:6755 Suberic acid. 218 

116 1:0850 2-Hydroxy-3-naphthoic acid.. 221 

118 1:0775 Adipic acid. 241 

119 1:0480 Malonic acid. 252 

123 1:0530 Sueduie add. 255 

129 1:0445 Oxalic acid. 268 


130 












































































CHAPTER XIV 


A. INDEX OF COMPOUNDS ACCORDING TO EMPIRICAL 

FORMULA 


Formula 

Name 

Location 

Formula 

Name 

Location 


Cl GROUP 


CsHsOs 

Dimethyl carbonate.... 

1:3046 

CH 2 O 

Formaldehyde. 

1:0145 


Ethylene glyctol mono- 
formate . 

1:3447 

(CH20)n 

Paraformaldehyde. 

1:0080 


Glyceraldehydc. 

Lactic acid. 

1:0070 

1:0400 

CH 2 O 2 

Formic acid. 

1:1005 


Methoxyacetic acid.. . . 
Methyl glycolate. 

1:1065 

1:3286 

CH 4 O 

Methyl alcohol. 

1:6120 

CzlhO 

Ethvl methyl ether. 

1:6100 

C 2 H 2 O 4 

C 2 H 4 O 

(C2H40)n 

C 2 H 402 

C 2 H 403 

Co GROUP 

1:0535 

1:0445 

1:0100 

1:6105 

1:0075 

1:1000 

1:1010 

1:0430 

Isoi)ropyl alcohol. 

rt-Propyl alcohol. 

Ethybuie glycol mono- 

methyl (*th(‘.r. 

Mt'thyl.al. 

Propyhuic glycuil. 

"J>imethylene glycol.... 

Glycerol. 

C 4 GROUP 

Maleic anhydride. 

1:6135 

1:6150 

1:6405 

1:0105 

1:6455 

1:6490 

1:6540 

1:0625 

ChlhOi 

CzihOz 

C 4 H 2 OS 

Oxalic acid (anhydrous) 
Oxalic acid (hydrated).. 

Acetaldehyde. 

Ethylene oxide. 

Metaldchyde. 

Methyl formate. 

Acetic acid. 

Glycolic acid. 


Ethyl alcohol. 


C 4 H 4 O 

Furan. 

1:8015 

OaHflO 

C2H602 

1:6130 

1:6465 

Ethylene glycol. 

C 4 H 4 O 3 

Succinic anhydride. 

1:0710 


C 3 GROUP 


C 4 H 4 O 4 

Furaaric acid. 

niycoUd. 

1:0895 

1:0667 

CJH 4 O 

Acrolein. 

1:0115 


Maleic acid. 

1:0470 

C 8 H 4 OS 

Acrylic acid. 

1:1020 

(C 4 H 4 O 4 )* 

Polyglycolid. 

1:4970 

C,H408 

Pyruvic acid. 

1:1040 

C 4 H 6 

Butyne-1. 

Butyne-2. 

ii 

C 8 H 4 O 4 

Malonic acid. 

1:0480 






C 4 H 6 O 

Crotonaldehyde. 

1:0150 

08H!40s 

Tartronic acid. 

1:0510 


Divinyl ether. . . 

1:7800 

1:3035 

CjHeO 

Acetone. 

1:5400 

C 4 H 6 O 2 

AUyl formate. 


AUyl alcohol. 

1:6145 


Biacetyl. 

1:9500 


Propionaldehyde. 

1:0110 


7 -Butyrolactone. 

1:5070 


Propylene oxide. 

1:6115 


oc-Crotonic acid. 

1:0425 





Isocrotonic acid. 

1:1045 

CsHeOa 

Acetol. 

1:5455 


Methyl acrylate. 

1:3025 

Ethyl formate. 

1:3000 


Vinylacetic acid. 

1:1042 


Methoxyacetaldehyde.. 

1:0138 





Methyl acetate. 

1:3005 

C 4 H «08 

Acetic anhydride. 

1:1015 


Propionic acid. 

1:1025 


Methyl pyruvate. 

1:3201 
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057 INDEX ACCORDING IX) EMPIRICAL FORMULA 


Formula 

Name 

Location 

Formula 

Name 

Location 

CiBtOt 

Dimethyl oxalate. 

1:0415 

C 4 H 10 OS 

Diethylene glycol. 

1:6525 


Ethylene glycol diform- 



Trimethyl orthoformate 

1:8087 


ate. 

1:3402 





Succinic acid. 

1:0530 

C 4 H 10 O 4 

weso-Erythritol. 

1:5825 

C 4 H 6 O 6 

Diglycolic acid. 

1:0495 


C 5 GROUP 



Malic acid. 

1:0450 







C 6 H 4 O 2 

Furfural. 

1:0185 

C 4 H 6 O 6 

Racemic acid. 

1:0550 





meso-Tartaric acid. 

1:0490 

06H4(.)3 

Citraconic anhydride... 

1:1135 


d-Tartaric acid. 

1:0525 


Itaconic anhydride. 

1:0654 





Pyromucic acid. 

1:0475 

C 4 H 8 O 

Allyl methyl ether. 

1:7820 





7 i-Butyraldehyde. 

1:0130 

CfcHc 

Cyclopcntadiene. 

1:8080 


1 , 2 -Epoxy butane. 

1:6118 





2,3-Epoxy butane. 

1:6116 

CfiHeOo 

2-Furancarbinol. 

1:6425 


1,2-Epoxy-2-methyl- 






propaiK!. 

1:6117 

C 6 H 6 O 4 

Citraconic acid. 

1:0435 


Ethyl methyl ketone. . , 

1:5405 


Itaconic acid. 

1:0515 


Ethyl vinyl ether. 

1:7810 


Mesaconic acid. 

1:0548 


laobuty raldehy de. 

1:0120 

05 H.e 06 

Acetonedicarboxylic 






acid. 

1:0485 

C 4 H 8 O 2 

A(!etoin. 

1:5448 





Aldol. 

1:0270 

CfiHH 

(\vclopentono. 

1:8037 


n-Butyric acid. 

1:1035 


Isoprene. 

1:8020 


1,4-Dioxane. 

1:6400 


3-Methylbutyne-l. 

1:8010 


Ethoxyacetaldehyde. . . 

1:0150 


Pentadionc- 1 ,3. 

1:8035 


Ethyl a<H‘tate. 

1:3015 


Polity ne -1 . 

1:8025 


Formaldehyde tri- 



Pentyno -2 . 

1:8040 


methyleneae(‘tal. 

1:0158 





Isobutyric acid. 

1:1030 

CsIRO 

Cyclopen tan one. 

1:5440 


laoprojivl formate. 

1:3010 





M(^thyl propionate. 

1:3020 

C 6 H 8 O 2 

Ac(*tylacetone. 

1:1700 


n-Propyl formate. 

I:30:i0 


Allyl acetate. 

1:3085 





Angelic, acid. 

1:0012 

C 4 H 8 O 3 

Ethoxy ace tic aiad. 

1:1070 


Ethyl acrylate. 

1:3071 


Ethyl glycolati*. 

1:3338 


Methyl crotonate. 

1:3121 


Ethylene glycol mono- 



Methyl isocrotonate.... 

1:3088 


acetate. 

1:3486 


Tetrahydrofurfural. 

1:0182 


a-Hydroxyisobutyric 



Tiglic acid. 

1:0420 


acid. 

1:0431 


5 -n-Valerolactonc. 

1:1139 


Methyl lactate. 

1:3236 


7 ;-w-Valcrolactone. 

1:5080 


Methyl methoxyacetate 

1:3162 


‘ 





CbHbOs 

Ethyl pyruvate. 

1:3308 

C 4 H 10 O 

n-Butyl alcohol. 

1:6180 


Levulinic aidd. 

1:0405 


fieoButyl alcohol. 

1:6155 


Methyl acetoaectate. .. 

1:1705 


ter-Butyl alcohol. 

1:6140 





Diethyl ether. 

1:6110 

C 3 H 8 O 4 

Dimethyl malonate ,.. 

1:8457 


Iso butyl alcohol. 

1:6165 


Glutaric acid. 

1:0440 


Isopropyl methyl ether. 

1:7805 





Methyl n-propyl ether.. 

1:7815 

OjIIsOfi 

Dimethyl tartronate. .. 

1:2171 

C 4 H 10 O 2 

Acetaldehyde dimethyl- 


CfiHio 

Cyclopentano. 

1:8400 


acetal . 

1:0125 


2-Methylbutene-l. 

1:8210 


Butylene glycol-1,3. . .. 

1:6482 


3-Methylbutene-l. 

1:8200 


Butylene glycol-2,3.... 

1:6452 


2-Methylbutene-2. 

1:8220 


Ethylene glycol 



Pentene-1. 

1:8205 


dimethyl ether. 

1:6141 


Pentene-2. 

1:8215 


Ethylene glycol mono¬ 






ethyl ether. 

1:6410 

CiHioO 

Allyl ethyl ether. 

1:7850 


Isobutylene glycol. 

1:6446 


Cyclopentanol. 

1:6412 


Tetramethylene glycol.. 

1:6516 


Diethyl ketone. 

1:5420 
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Formula Name Location 

CiHioO Isopropyl methyl 

Contd. ketone. 1:5410 

Isovaleraldehy de. 1:0140 

«- Me thy 1-n-bu ty ralde- 

hyde. 1:0142 

Methyl »-propyl ketone 1:5415 
Trimethy lacetaldehy de. 1:0133 

n-V aleraldehy de. 1:0155 

CftHioOe Acetaldehyde trimethy- 

leneacetal. 1:0162 

w-Butyl formate. 1:3090 

ace-Butyl formate. 1:3055 

ter-Butyl formate. 1:3033 

Ethyl-methyl-acetic 

acid. 1:1105 

Ethyl propionate. 1:3070 

Isobutyl formate. 1:3065 

Isopropyl acetate. 1:3041 

Isovaleru^ acid. 1:1050 

Methyl a-butyrate. 1:3080 

Methyl iaobutyrate.... 1:3050 

n-Propy 1 acetate. 1:3075 

Tetrahydrofuran- 

carbinol. 1:6445 

Trimethylacetic acid... 1:0410 

n-Valoric acid. 1:1060 

CtHioOs Diethyl carlx)nato. 1:3150 

Ethyl lactate. 1:3303 

Methyl methoxyacetate 1:3164 
Methyl ethoxyacetate.. 1:3266 

Methyl a-hydroxyiso- 
butyrate. 1:3206 

C(&io 05 Z-Arabinose. 1:0315 

Z-Xylose. 1:0320 

CfHi 2 2,2-Dimethylpropane... 1:8499 

2-Methylbutane. 1:8500 

n-Pentane. 1:8505 

CftHisO Zcr-Amyl alcohol. 1:6160 

seoButylcarbinol. 1:6195 

ri-Butyl methyl ether... 1:7855 

sec-Butyl methyl ether. 1:7840 
Zer-Butyl methyl ether.. 1:7830 

Ethyl isopropyl ether... 1:7825 

Ethyl «-propyl ether... 1:7845 

Isoamyl alcohol. 1:6200 

Isobutyl methyl ether.. 1:7835 
Isopropyl-methyl- 

carbinol.. 1:6170 

N eopenty 1 alcohol. 1:5812 

Pentanol-1.. 1:6205 

Pentanol-2. 1:6185 

Pentanol-3. 1:6175 

CiHiiOs Ethylene glycol ethyl 

methyl ether. 1:6150 

Ethylene glycol mono- 
isopropyl ether. 1:6413 


Formula Name Location 

C 6 H 12 O 2 Ethylene glycol mono- 

Contd. n-propyl ether. 1:6414 

Formaldehyde diethyl- 

acetal. 1:0135 

Pentamethylene glycol. 1:6510 

CfiHi208 Diethylene glycol mono¬ 
methyl ether. 1:6458 

C 6 Hi 204 Pentaerythritol. 1:5850 

Ce GROUP 

C 6 H 4 O 2 Quinone. 1:9025 

Cellft Benzene. 1:7400 

QHeO Phenol. 1:1420 

C6nfl02 Ilydroquinone. 1:1590 

.'j-Methylfurfural. 1:0198 

Py rocatechol. 1:1520 

Kesor ci nol. 1:1530 

CellcOs Hydroxy hydroejuinone.. 1:1570 

6- Hy dr( )xymethyl-2- 

f uraldehy d(;. 1:0298 

Methyl pyromucate.... 1:3452 

Phlr)roKluci nol. 1:1620 

Pyrogailol. 1:1555 

CaHoOe Aconitic acid. 1:0540 

CgHs Cyclohexadiene-1,3, . .. 1:8057 

CoHsO 2,5-Dimethylfuran. 1:8080 

CeHsOi Dimethyl fumarate. . .. 1:2415 

I)iiiiethyl maleate. 1:3606 

(Z,Z-Lactid. 1:0722 

CeHgOe Tricarballylio acid. 1:0520 

CeHsOr Citric acid (anhydrous) 1:0505 

Citric acid (mono¬ 
hydrate) . 1:0455 

C 0 H 1 O Cyclohexene. 1:8070 

2,3-Dimethylbutadiene- 

L3. 1:8050 

Hexadiene-1,5. 1:8045 

Hexadicne-2,4. 1;8060 

Hexyne-1. 1:8055 

Hexyne-2. 1:8075 

Hexyne-3. 1:8065 

CeHioO Cyclohexanone. 1:5465 

Diallyl ether. 1:7900 

|3-Ethyl-a-methyl- 

acrolein. 1:0179 

Mesityl oxide......... 1:5445 
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INDEX ACCORDING TO EMPIRICAL FORMULA 


Formula 

Name 

Location 

CiELioOt 

Acetonylacetone. 

1:5495 


Allyl propionate. 

1:3140 


Ethyl crotonate. 

1:3196 


Ethyl isocrotonate. 

1:3144 


Ethyl methacrylate.... 

1:3118 

CeHioOs 

Ethyl acetoacetatc. 

1:1710 


Methyl levulinate. 

Methyl methylaccto- 

1:3561 


acetate. 

1:1708 


Propionic anhydride.... 

1:1100 

C 6 H 10 O 4 

Adipic acid. 

1:0775 


Diethyl oxalate. 

1:1055 


Dimethyl succinate.... 

1:3556 


Ethyl acctylglycolate .. 
Ethylene glycol diace- 

1:3437 


tate. 

1:3511 


Ethylidene diacetate... 

1:3383 

CoHioOs 

Dimethyl Z-malate. 

1:3998 

(CeHioOs)* 

Cellulose. 

1:0385 

(CeHioOfi)* 

Starch. 

1:0380 

(CeHioOb)!, 

Glycogen. 

1:0395 

CiHioOe 

Dimethyl d-tartrate- 

1:8887 


Dimethyl d,i-tartrate... 

1:8385 


Dimethj^'l meifo-tartraU^. 

1:8460 

CeHioOs 

Mucic acid. 

1:0845 

C 6 H 12 

Cyclohexane. 

1:8405 


Hexene-1. 

1:8855 


Hexene-2. 

1:8880 


Hexene-3. 

1:8870 


Methylcyclopcntane. . . 

1:8403 


2-Methylpentene-l. 

1:8850 


3-Methylpcnteiie-l. 

1:8835 


4-Methylpentenc-l. 

1:8830 


2-Methylpentene-2. 

1:8875 


3- Methylpentene-2. 

1:8860 


4-Methylpentene-2. 

1:8840 


2,3-Dimethylbutcne-l.. 

1:8845 


3,3-Dimethylbutene-l.. 

1:8885 


2,3-Dimethylbutene-2.. 

1:8890 


2-Ethylbutene-l. 

1:8865 

CeHiaO 

n-Butyl methyl ketone. 

1:5435 

seo-Butyl methyl ketone 

1:5431 


n-Caproaldehyde. 

1:0176 


Cyclohexanol. 

flf-Ethyl-n-butyralde- 

1:6415 


hyde. 

1:0163 


Isobutyl methyl ketone. 
Methyl-n-propyl- 

1:5430 


acetaldehyde. 

1:0166 


Pinacolone. 

1:5485 


Formula Name Location 

C 6 H 12 O 2 n-Amyl formate. 1:8166 

n-Butyl acetate. 1:8145 

«cc-Butyl acetate. 1:8105 

fer-Butyl acetate. 1:8057 

«cc-Butylacotic acid.... 1:1185 

ter-Butylacetic acid..., 1:1118 

n-Caproic acid. 1:1180 

Diacetone alcohol. 1:0483 

Diethy lace tic acid. 1:1115 

Dimethyl-cthyl-acetic 

acid. 1:1118 

Ethyl a-hu tyra te. 1:8187 

Ethyl isobutyrate. 1:8005 

Isoamyl formate. 1:3148 

Isobiityl uc(‘tate. 1:8115 

Isocaproic acid. 1:1187 

Isopropyl- rii ethyl-acetic 

acid. 1:1114 

Isopropyl propionate... 1:8100 

Methyl isovalerate. 1:8110 

Methyl-w-propyl-acetic 

acid. 1:1117 

Methyl pivulatc. 1:8078 

M ethyl n-val crate. 1:8155 

n-Propyl propionate.... 1:8180 

CoHisOs iS-Ethoxycthyl acetate.. 1:3388 
Ethyl ethoxyacctate.,. 1:3333 

Ethyl a-hydroxyiflo- 

butyrate. 1:3881 

Isopropyl lactate. 1:3868 

Paraldehyde. 1:0170 

CeHi 204 Ethyl /3-methoxycthyl 

carbonate. 1:8408 

C 6 H 12 O 6 d-Quercitol. 1:5845 

Rhamnose (hydrate)... 1:0830 

CeHizOe d-Fruciosc. 1:0885 

d-Ci alactose. 1:0310 

d-Glucose. 1:0805 

d,f-Glyceraldchyde 

(dimrr). 1:0070 

Inositol. 1:5840 

d-Mannose. 1:0800 

CeHi 4 2,2-Dimcthylbutaiie. .. 1:8510 

2,3*Dimethylbutane.... 1:8515 

n-Hexanc. 1:8530 

2- MethyIpcntane. 1:8580 

3- Methylpcntane. 1:8585 

GeHi40 n-Amyl methyl ether.. . 1:7005 

Amyl methsd ether.. 1:7880 

n-Butyl ethyl ether.... 1:7805 

«ec-Butyl ethyl ether... 1:7870 

ter-Butyl ethyl ether... 1:7860 

Diisopropyl ether. 1:6185 

2.2- Dimethylbutanol-l. 1; 6804 

2.3- Dimethyibutanol-l 1:6881 

2.3- Dimethylbutanol-2 1:6186 
2,2<DimethylbutaQol-3 1:6187 
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FcrmuUi Name Location 

CeHiiO 2,2-Diinethylbutaxiol-4 1: ^19 

Contd. Di-n-propyl ether. 1:7885 

2-Ethylbutanol-1. 1: 6223 

Ethyl isobutyl ether. . . 1:7865 

Hexanol-1. 1:6230 

Hexanol-2. 1:6210 

Hexanol-^. 1:6203 

Isoamyl methyl ether. . 1:7890 

Isopropyl n-propyl 

ether. 1:7875 

2- Mcthylperitanol-l.... 1:6222 

3- Mcthylpentaiiol-l.... 1:6226 

2- Mcthylperitanol-2.... 1:6190 

3- Methylpentanol-2.... 1:6202 

2- M ethy lpentanol-3.... 1:6194 

3- Methylpeiitanol-3.... 1:6189 

2-Methylpentanol-4... . 1:6199 

2-Methylpcntanol“5.... 1:6224 

C 8 Hi 40 a Acetal. 1:0156 

Ethylfiiie glycol mono- 

w-butyl other. 1:6430 

Ethylene glycol mono- 

sec-butyl ether 1:6235-B 

Ethylene glycol mono¬ 
isobutyl ether. .. . 1:6235-A 

Ethyleneglycol /t-propyl 

ether. 1:6191 

2-Methylpentanediol-2,4, 1:6460 

Pinacol. 1:5805 

Pinacol (hexa) hydrate.. 1:5810 

CftHiiOt Diethylene glycol mono¬ 
ethyl ether. 1:6470 

Glycolaldehyde diethyl- 

acetal. 1:0191 

C«Hi 404 Triethyleneglycol. 1:6538 

CeHuOe Dulcitol. 1:5835 

d-Mannitol. 1:5830 

d-Sorbitol, anhydrous. . 1:5820 

Ct group 

C 7 H 6 O Benzaldehyde. 1:0195 

CrHeOa Benzoic acid. 1:0715 

Furylacrolein. 1:0025 

m-Hydroxy benzalde¬ 
hyde. 1:0055 

p-Hydroxybenzaldehyde 1:0060 

Salioylaldehy de. 1:0205 

p-Toluquinone. 1:9007 

CrHeOi Furanacrylic acid. 1:0760 

o-Hydroxybenzoic acid.. 1:0780 

m-Hydroxy benzoic acid 1:0825 

j)-Hydroxybenzoic acid. 1:0840 

Protocatechualdehyde.. 1:0073 

^-Eesorcylaldehyde.... 1:0065 

Salicylic acid. 1:0780 

C 7 H «04 Protooatechuic acid.... 1:0545 

/S-Resorcylic acid. 1:0843 


Formula Name Location 

C7He06 GalUcacid. 1:0875 

C 7 H 8 Toluene. 1:7405 

C 7 H 8 C) Anisole.•. 1:7445 

Benzyl alcohol. 1:6480 

o-Cresol. 1:1400 

m-Cresol. 1:1730 

/j-Cresol. 1:1410 

CrHsOa 2,4-Dihydroxytoluene. . 1:1521 

2,6-Dihydroxy toluene. . 1:1536 

3,4-Dihydrox3'^toluene. . 1:1460 

Cxuaiacol. 1:1405 

Hydro(iuiiione mono¬ 
methyl ether. 1:1435 

Orcinol. 1:1525 

Resorcinol monomethyl 

ether. 1:1765 

Saligenin. 1:1490 

p-Toluhydroquinone. .. 1:1545 

CrHsOa Ethyl pyromucate. 1:2082 

Furfuryl acetate. 1:3417 

C 7 H 10 O 3 Orcinol (hydrated). 1:1445 

C 7 H 10 O 4 Dimethyl citraconate... 1:3686 

Dimethyl itaconate.... 1:3641 

Dimethyl rncsacjonato. . 1:3591 

Ethyl acetopyruvate... 1; 1742 

C 7 H 12 Heptyne-1. 1:8085 

Hoptyne-2. 1:8100 

Heptyuc-3. 1:8095 

C 7 H 12 O Hexahydrobenzalde- 

hyde. 1:0186 

2- Methylcyclohexanone 1:5470 

3- Methylcyclohexanone 1:5480 

4- M ethylcy clohexanonc 1:5485 

C 7 H 12 O 2 Allyl isobutyrate. 1:3181 

Allyl n-butyrate. 1:3216 

Cyclohexanccarboxylic 

acid. 1:0575 

Cyclohexyl formate.... 1:3348 

C 7 H 12 O 8 Ethyl levulinate. 1:3616 

Ethyl methylacetoace- 

tate. 1:1712 

Methyl ethylacetoace- 

tate. 1:1718 

a-Tetrahydrofurfuryl 
acetate. 1:3551 

C 7 H 12 O 4 Diethyl rnalonate. 1:3581 

Dimethyl glutarat<3.... 1:3731 

Methyl hydrogen adi¬ 
pate... 1:0399 

Pimeli c acid. 1:0456 

Trimethylene glycol di¬ 
acetate. 1:3671 
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INDEX ACCORDING TO lOMPIRICAL FORMULA 


Formula Name Location 

C 7 H 12 O 6 Diethyl tartronate. 1:3796 

C 7 H 14 2,3-Diinethylpentene-l. 1:8300 

2,4-Diincthylponteno-1. 1:8396 

3.3- Dimethylp(.‘ntene-1. 1:8394 

4,4"Dimt?thylpeiiten(‘-l. 1:8386 

3.4- Dirn(^thylpentcuo-2. 1:8310 

4.4- DimethyIpentene-2. 1:8393 


Ethylcydopeiitaru;. 1:8416 

2- Ethylpenterie-1. 1:8336 

3- Ethyl pentorio-2. 1:8330 

2-Ethyl-3-methyl- 

butcne-1. 1:8318 

Hepteno-1. 1:8334 

Hrpteno-2. 1:8334 

Heptene-3. 1:8333 

Mothylcyuluhcxanc. . . . 1:8410 

2- Mcthylhoxcne-l. 1:8330 

3- Mcthylhcxcrie-l. 1:8398 

4- Mothylhoxono-l. 1:8316 

5- Methylhexoiie-l. 1:8303 

2- Methylhexeue-2. 1:8338 

3- Methylhexene-2. 1:8333 

4- MethylhcxenG-2. 1:8306 

6“M(ithylhcxonc-2. 1:8308 

2-Methylh(;xone-3. 1:8314 

C 7 H 14 O n-Aniyl methyl k<}torie.. 1:5460 
Cyolohcxylearbinol. . . . 1:6450 

Diiaopropyl ketone. 1:5433 

I)i-n-propyl ketone. . . , 1:5447 

Eiuinthaldohyd(,‘. 1:0183 

2- M cthy 1 ey clohexaiiol-1 1:6430 

3- Methylcyclohexanol-l 1:6435 

4- Methylcyelohcxanol-l 1:6440 

C 7 H 14 O 2 Acrolein diethylacetal. . 1:0169 

n-Amyl acetate. 1:3376 

ter-Ainyl ac(3tate. 1:3134 

n-Butyl propionate.... 1:3356 

Dicthylcarbinjd acetate. 1:3168 

Enanthic acid. 1:1140 

Ethyl isoval(?rate. 1:3186 

2-Ethylpentanoic acid-1 1:1133 

Ethyl pivalate. 1:3117 

Ethyl n-valerate. 1:3346 

n-Hexyl formate. 1:3313 

Isoamyl acetate. 1:3331 

Isobutyl propionate.... 1:3311 

Isopropyl isobutyrate. . 1:3135 

Isopropyl n-butyrate... 1:3160 

Methyl n-caproate. 1:3391 

2-Methylhcxanoic acid-1 1:1134 

4-Methylhexanoic acid-1 1:1136 
Methyl-n-propyl- 

carbinyl acetate. 1:3171 

n-Propyl n-butyrate.... 1:3331 

?i-Propyl isobutyrate... 1:3191 

C 7 H 14 O 8 Diisopropyl carbonate.. 1; 3361 

Di-n-propyl carbonate.. 1:3373 


Formula 

Name 

Location 

C7Hi404 

Ethyl ^-cthoxyethyl 



carbonate. 

1:3536 

C 7 H 14 O 8 

Di-/3-methoxyethyl oar- 



bonatii.. 


C7Hi406 

a-Methylglucoside. 

1:0368 

CtHw 

n-Heptane. 

1:8575 


2-Methylhexa,ne. 

1:8559 


S-Mrthi’lbexane. 

1:8564 


2,2-Dimethylpentane... 

1:8534 


2,8-Dirneth>dpentano . . 

1:8554 


2,4-Diim*thylpentane... 

1:8539 


3,.3-Dimethj’Ip(‘ntane... 

1:8549 


3-Ethylpentaii<^. 

1:8569 


2,2,3-Triin(?thy Ibutane.. 

1:8544 

C7HieO 

ter-Amyl ethyl ether. . . 

1:7910 


«-Jhityl isopropyl ether. 

1:7915 


n-Butyl n-propyl ether. 

1:7935 


2,4-1 limcithy lp(Ui tanol -1 

1:6336 


2,4-Dirncthylpentanol-3 

1:6315 


2 -PJthylpen tanol -1 . 

1:6339 


3-Ethylpentanol-3. 

1:6318 


Ilep tanol -1 . 

1:6340 


Hcptanol -2 . 

1:6335 


Heptanol -1 . 

1:6338 


Ethyl isoamyl ether.... 

1:7930 


2-Methylhexanol-l .... 

1:6337 


3-M ethylhexunol-G. 

1:6338 

C7Hlfl02 

Propionaldehyde diethyl¬ 



acetal . 

1:0173 

C 7 H 160 S 

Ethyl orthoformate.... 

1:3341 


Triethyl orthoformate.. 

1:3341 

C 7 H 1604 

d.Z-Glyceraldehydo di- 



ethylaciital. 

1:0380 


Cg GROUP 


C 8 H 403 

Phthalic anhydride., ,. 

1:0735 

CgHe 

Phenylacctylene. 

1:7435 

CsHeOs 

Phenylglyoxal. 

1:0378 


Phthalidc. 

1:4930 

CsHcOs 

Piperonal. 

1:0010 

CgHeOi 

Isophthalic acid. 

1:0900 


o-Phthalic acid. 

1:0830 


Piperonylic acid. 

1:0865 


Terephthalic acid. 

1:0910 

CgHg 

Styrene. 

1:7435 

CsHgO 

Acetophenone. 

1:5515 


Phenylacetaldehyde.... 

1:0300 


o-Tolualdehyde. 

1:0310 


m-Tolualdohyde. 

1:0308 


p-Tolualdehyde. 

1:0315 
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FormtUa Name Location 

CsHgOs 27-Anisaldehyde. 1:OZ40 

Benzyl formate. 1:3596 

Furfuralacetone. 1:9001 

j>-Homosalicylaldehyde 1:0030 
a-Hydroxyacetophe- 

none. 1:6180 

o-Hydroxyacetophenone 1:1746 
m-Hydroxyacetopho- 

none. 1:1606 

p-Hydroxyacetophenone 1:1627 
o-Methoxybenzaldehyde 1:0236 
m-M ethoxy benzald(‘- 

hyde. 1:0232 

p-Methoxybenzalde- 

hyde. 1:0240 

Methyl benzoate. 1:3686 

Phenoxyacetaldehyde. . 1:0224 

Phenyl acetate. 1:3571 

Phenylacetic acid. 1:0665 

o-Toluic acid. 1:0690 

m-Toluic acid. 1:0706 

33 -Toluic acid. 1:0795 

CgHsOs Anisic acid. 1:0806 

p-Hydroxypheny lacc ti c 

acid. 1:0600 

Mandelic acid. 1:0466 

o-Methoxybenzoic acid. 1:0685 
m-Mcthoxybenzoic acid 1:0703 
p-Methoxybcuzoic acid. 1:0806 


Methyl /3-(a-furyl) acryl¬ 


ate. 1:3867 

Methyl o-hydroxy- 

benzoate. 1:1750 

Methyl m-hydroxy- 

benzoate. 1:141^ 

Methyl p-hydroxy- 

benzoatc. 1:1649 

Methyl salicylate. 1:1760 

Phenoxyacetic acid. . . . 1:0680 

Phenylglyoxal hydrate.. 1:0063 

Resorcinol monoacetato 1:1795 
Vanillin. 1:0060 

C 8 H 8 O 4 Dehydroacetic acid. . .. 1:0700 

Methyl furoylacetate... 1:1800 

CsHgOfi Methyl gallate. 1:1606 

OsHio Ethylbenzene. 1; 7410 

o-Xylene. 1:7430 

m-Xylenc. 1:7420 

3 J-Xylene. 1:7416 

CgBhoO Benzyl methyl ether... 1:7476 

2.4- Dimothyiphenol- 1:1740 

2.6- Dimethylphenol.... 1; 1478 

2.6- Dimethylphenol- 1:1426 

3.4- Dimethylphenol- 1:1468 

d,5-Dimethylphenol.... 1:1466 

o-Ethylphenol. 1:1789 

m-Ethylphenol. 1:1744 

p-Ethylphenol. 1:1424 

Methyl o*tolyl ether... 1:7480 


Formula Name Location 

CsHioO Methyl m^tolyl ether... 1:7610 

Contd. Methyl p-tolyl ether. .. 1:7496 

Phenetole. 1:7485 

a-Phenylethyl alcohol.. 1:6476 

/3-Phenylethyl alcohol.. 1:6606 

o-Tolylcarbinol. 1; 6922 

m-Tolylcarbinol. 1:6495 

p-Tolylcarbinol. 1:6964 

C 8 H 10 O 2 p-Anisyl alcohol. 1:6916 

Ethylene glycol mono- 

phenyl ether. 1:6618 

Hydroquinone dimethyl 

ether. 1:7160 

Hydroquinone mono¬ 
ethyl ether. 1:1461 

o-Methoxybenzyl alco¬ 
hol. 1:6630 

Pyrocatechol monoethyl 

ether. 1:1746 

Resorcinol dimethyl 

ether. 1:7570 

Resorcinol monoethyl 

ether. 1:1770 

Veratrole. 1:7660 

CsHioOs Crotonic anhydride.... 1:1166 

w-Propyl pyromucato... 1:3701 

Vanillyl alcohol. 1:1636 

C 8 H 12 O 2 Dimethyldihydrorcsor- 

cinol. 1:0768 

C 8 H 12 O 4 Diethyl fumarate. 1:3761 

Diethyl maleate. 1:8791 

CsHu Octyne-1. 1:8105 

Octyne-2. 1:8120 

Octyne-3. 1:8116 

Octyne-4. 1:8110 

CgHiiO a-Ethyl-/3-n-propylacro- 

lein. 1:0198 

C8Hu 02 Cyclohexyl acetate. 1:3412 

Methyl hexahydrobenzo- 
ate. 1:3467 

CsHuOs n-Butyric anhydride... 1:1126 

Ethyl cthylacetoacetatc 1:1728 

Isobutyric anhydride... 1; 1110 

Isopropyl levulinate.... 1:3666 

n-Propyl levulinate... . 1:3786 

a-Tetrahydrofurfuryl 
propionate. 1:3611 

CgHuOi Diethyl succinate. 1:3766 

Diisopropyl oxalate. ... 1:3631 

Dimethyl adipate. 1:2006 

Di-n-propyl oxalate.... 1:3726 

Ethyl hydrogen adipate 1:0403 

Ethylene glycol dipropi¬ 
onate. 1:3601 

Suberic acid. 1:0766 
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Formula 

Name 

Location 

Formula 

Name 

Location 

CsHhO# 

Diethylene glycol diaco- 


CgHis 

3-Ethyl-^-methylpen- 



tate. 

1:4076 

Contd. 

tane. 

1:8680 


Diethyl i-malate. 

1:4116 


Hexamethylethane .... 

1:7090 





2-Methylheptane. 

1:8615 

CsHuOe 

Diethyl mrso-tartrate .. 

1:2179 


3-Methylhcptane. 

1.8640 


Diethyl d-tartrate. 

1:4256 


4-Methylheptane. 

1:8625 





n-Ontane. 

1:8655 

CbBuOs 

Dimethyl mucate. 

1:2580 


2.2,3-7Yimethylr>entane. 

1:8593 





2,2,4-Trimcthylpcntane. 

1:8580 

OsHi® 

1,2-Dimethylcy clohex- 



2,3,3-Trime thy 1 pentane. 

1:8605 


ane (cw). 

1:8450 


2,3,4- Tri in ethy Ipen tane. 

1:8600 


1,2-Dimethylcyclohex- 






ane (trana) . 

1:8430 

CsHwO 

Di-n-butyl ether. 

1:7950 


1,3-Dime^thylcy clohex- 



Di- 8 uc-butyl (‘ther. 

1:7935 


ane (cw). 

1:8435 


Diisobutyl ether. 

1:7945 


1,3-Diniethy Icy clohex- 



2 -Ethylht?xaii(>l-l. 

1:6248 


ane (trana) . 

1:8425 


4-Methylh<iptnnol-l... . 

1:6247 


1,4-Dimethylcy clohex- 



Oetanol-l.•. 

1:6255 


ane (cis) . 

1:8440 


()ctanol -2 . 

1:6245 


1,4-Dimcthylcy clohex- 






ane (trans) . 

1:8420 

CsHisOg 

Diethyleiie glycol mono- 



Ethylcy clohexa nc. 

1:8460 


n-bulyl ether. 

1:6517 


2-Ethylh(ixene-l. 

1:8370 





laopropylcyclopentane., 

1:8445 


C 9 GROUP 



Octene-1. 

1:8375 

C 9 H 6 O 2 

Chromono. 

1:4905 


Octene -2 . 

1:8380 


Ooumarin. 

1:4910 


4-Methylheptene-l. 

1:8360 


Phenylpropiolic acid. . . 

1:0745 


n-Propylcyclopeiitane.. 

1:8455 





2,4,4-Trinjothylpen- 


C9He04 

Triketohydri ndeno 



tene -1 . 

1:8340 


hydrate. 

1:1625 

• 

2,4,4-Trimethylpen- 






tene -2 . 

1:8345 

CgHfiOe 

Ilomimellitic acid. 

1:0538 





TriiiK'Uitic acid. 

1:0551 

CsHifiO 

n-Butyl-ethyl-acetalde- 



Trimesic acid. 

1:0559 


hyde. 

1:0184 





n-Caprylfildehy de. 

1:0192 

C»H 8 

Indene. 

1:7522 


n-Hexyl methyl ketone. 

1:5490 







C 9 H 8 O 

Cinnamaldehyde. 

1:0245 

C 8 Hie 02 

n-Amyl propionate. 

1:3378 


Indanonc -1 . 

1:5144 


n-Butyl n-butyrate.... 

1:3358 





teJ^Butyl n-butyrate.... 

1:3251 

C 9 H 8 O 2 

Cinnamic acid. 

1:0735 


<cr-Butyl isobutyrate... 

1:3147 





n-Caprylic acid. 

1:1145 

C 9 H 8 O 3 

o-Coumaric acid. 

1:0885 


Ethyl n-caproate. 

1:3363 





a-Ethyl-n-caproic acid.. 

1:1143 

C 9 H 8 O 4 

Acetylsalicylic acid.... 

1:0740 


Isoamyl propionate .... 

1:3343 


Methyl piperonylate... 

1:2149 


Isobutyl isobutyrate. . . 

1:3271 





Isobutyl n-butyrato.... 

1:3328 

CsHsOb 

Salicyl-O-acetic acid. . . 

1:0815 


Isopropyl isovalerate... 

1:3226 





Isopropyl n-valerate. . . 

1:3296 

C 9 H 10 

Hydrindenc. 

1:7511 


n^Hexyl acetate. 

1:3427 





n/-Heptyl formate. 

1:3422 

C 9 H 10 O 

Benzyl methyl ketone... 

1:5118 


Methyl enanthate. 

1:3398 


Cinnamyl alcohol. 

1:5920 


n-Propyl isovalerate. . . 

1:3318 


Hydrocinnamaldehyde.. 

1:0225 


n-Propyl n-valerate.... 

1:3353 


o-Methylacetophenone.. 

1:5524 





m-Methylacetophenone 

1:5527 

OgHis 

2,2-Dimethylhexane..., 

1:8585 


p-Mcthylacetophenone. 

1:5530 


2,3-Dimethylhexane.... 

1:8610 


Propiophenone. 

1:5525 


2,5-Dimethylhexane- 

1:8590 





3.3-Dimethylhexane- 

1:8595 

C 9 H 10 O 2 

Benzyl acetate. 

1:3751 


3,4-Dimethylhexane- 

1:8620 


o-Ethoxybenzaldehyde.. 

1:0242 


3-Ethylhexane. 

1:8635 


m-Ethoxybenzaldehyde 

1:0288 
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Formula Name LocMion 

CgHj 0 O 2 3 ?-Ethoxy benzaldehydo. 1: ®251 

Contd. Ethyl benzoate. 1:3721 

Hydrocinnamic acid. . . 1:0615 

o-Methoxyacctophc- 

none. . 1:6647 

f?i-Methoxyacetophe- 

none. . 1:5548 

p-Methoxyacetophe- 

none. . 1:5140 

Methyl phonylacotate.. 1:3771 

Methyl o-toluate. 1:3746 

Methyl m-toluate. 1:3781 

Methyl p-toluate. 1:2071 

Phenoxyacctone. 1:5534 

Phenyl propionate. 1:3696 

o-Tolyl acetate. 1:3646 

m-Tolyl acetate. 1:3706 

p-Tolyl acetate. 1:3716 

C 9 II 10 O 3 o-Ethoxybenzoic acid... 1:0571 

m-Ethoxybenzoic acid.. 1:0746 

p-Ethoxy 1 x'lizoic acid. . 1:0817 

Ethyl /3-(a-furyl) acryl¬ 
ate. 1:3927 

Ethyl o-hydroxybenzo¬ 
ate. 1:1765 

Ethyl m-hydroxyb(*nzo- 

ate. 1:1471 

Ethyl p-hydroxybenzo- 

ate. 1:1534 

Ethyl salicylate. 1:1766 

Guaiacol acetate. 1:3987 

Methyl anisate. 1:2128 

Methyl o-methoxybenzo¬ 
ate. 1:4091 

Methyl m-niethoxybon- 

zoate. 1:4111 

Methyl p-iiiethoxyben¬ 
zoate. 1:2128 

Methyl d,Z-mandelate. , 1:2166 

Methyl phenoxyacetate 1:4021 

Pn>to(!atechualdehyde 

3-ethyl ether. 1:0045 

/S-Resorcylaldehyde di¬ 
methyl ether. 1:0040 

Tropic acid. 1:0460 

Veratraldehy de. 1:0016 

C 9 H 10 O 4 Ethyl furoylacetate.... 1:1820 

C»Hio 06 Furfural diacetate. 1:0020 

Syriugic acid. 1:0830 

COIii Cumene. 1:7440 

Mesitylcno. 1:7456 

n-Propylbenzene. 1:7460 

Pseudocumene. 1:7470 

CsHwO Benzyl ethyl ether. 1:7530 

Ethyl-phenyl-carbinol.. 1:6504 

Ethyl o-tolyl ether. 1:7625 

Ethyl m-tolyl other.... 1:7545 


Formula Naim Localicm 

C 9 H 12 O Ethyl p-tolyl ether. 1:7535 

Contd. Isopropyl phenyl ether. 1:7512 

Mesitol. 1:1467 

Mcthyl-j)-tolyl-(;arbinol. 1:6502 

7 -Phenyl-n-propyl 

alcohol. 1:6520 

Phenyl 7 i-propyl ether.. 1:7533 

Pscudocumcuol. 1:1469 

C 9 H 12 O 2 p-Anisyl-methyl-car- 

binol. 1:6550 

Ethylene glycol mono- 

benzyl ether . 1:6533 

C 9 H 12 O 3 Clyceryl-Qf-phenyl ether 1:5815 

Hydroxyhydroquinonc 

trimethyl ether. 1:7607 

Phloroglucinol trimethyl 

ether. 1:7148 

Pyrogallol trimethyl 

ether. 1:7146 

C 9 H 12 O 6 Trimethyl aconitatc,... 1:4201 

C 9 H 14 O Isophorone. 1:5523 

Phoronc. 1:5120 

C 9 H 14 O 3 Ethyl allylacetoacetate. 1:1738 

C 9 H 14 O 4 Diethyl citraconate. ... 1:3012 

Diethyl itaconate. 1:3885 

Diethyl inesaconate.... 1:3892 

C 9 H 14 O 6 Diethyl acetonedicar- 

boxylatc. 1:1772 

C 9 H 14 O 7 Trimethyl citrate. 1:2315 

C 9 H 16 Nonyne-1. 1:8125 

N onyne-2. 1:8155 

Nonyne-3. 1:8135 

C 9 H 16 O 2 Cyclohexyl propionate.. 1:3526 

Ethyl htjxahydrobenzo- 
ate. 1:3566 

C9Hi 603 n-Butyl levulinate. 1:3072 

»ec-Butyl levulinate_ 1:3812 

Isobutyl levulinate. 1:3907 

C 9 Hie 04 Azelaic acid. 1:0695 

Diethyl glutarate. 1:3967 

Dimethyl pimelate. 1:4600 

C 9 H 18 Isopropylcy clohexane... 1:8464 

Nonene-1. 1:8385 

n-Propylcyclohexane... 1:8468 

CgHigO Di-n-butyl ketone. 1:5493 

Diisobutyl ketone. 1:6472 

n-Heptyl methyl ketone 1:5501 

Pelargonaldohyde. 1:0197 
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Formula Name Location 

C«Hi 802 n-Amyl n-butyrato. 1:3476 

n-Butyl n-valerate. 1:3481 

sec-Butyl ?i-valerate_ 1:3407 

Ethyl enaiithate. 1:3496 

n-Heptyl acetate. 1:3531 

n-Hexyl propiionate.... 1:3566 

Isoamyl w-butyrate.... 1:3433 

Isoamyl isobutyrate.... 1:3388 

Isobutyl isovalerate.... 1:3393 

Isobutyl valerate.. . . 1:3443 

Methyl ?i-eapr 5 'late.. .. 1:3546 

n-Oetyl formate. 1:3576 

Pclargoiiic acid. 1:0560 

n-Propyl a-eaproate.... 1:3491 

CftHigOs Di-n-butyl carbonate... 1:3636 

Diisobutyl earlionate. .. 1:3501 

(!)8Hi 804 Ethyl /3-n-butoxyethyl 

carbonate. 1:3806 

C 9 H 18 O 6 Di-/3-ethoxyethyl car¬ 
bonate. 1:4066 

C 9 H 20 3,3-Diethyl pentane ... . 1:8680 

2.3- Dimothylheptane... 1:8685 

2.4- Dim(ithy Iheptaiio... 1:8660 

2.5- Dimethylh<‘ptano... 1:8670 

2,()-Dimcthylh(‘ptane... 1:8665 

• 3,3- Dimethylheptane... 1:8675 

3-Ethylheptane. 1:8695 

2- Methyloctanc. 1:8700 

3- M ethy lortane. 1:8705 

4- Methylo(;tane. 1:8690 

n-Nonane. 1:8710 

2,2,4,4-Tetrumethylpen- 

tane. 1:8645 

2.2.5- Trimethylhexane.. 1:8650 

C 9 H 20 O 2,6-Dimethylheptanol-4 

. 1:6339-A 

Nonanol-1. 1:6365 

N onanol-2. 1:6359 

Nonanol-5. 1:6350 

Cio GROUP 

CioH «02 a-Naphthaquinone. .. . 1:9040 

/3-Naphthaquinone. 1:9063 

CioHfl 04 Furil. 1:9065 

CioHftOg Mellophanic acid. 1:0556 

Prehnitic acid. Is0563 

Pyromellitic acid. 110657 

CioHa Naphthalene. 1:7300 

CioHsO «-Naphthol. 1:1600 

/^Naphthol.. 1J1640 


Formula Name Location 

CioHsOa 1,2-Di hydroxy naphtha¬ 
lene. 1:1634 

1.3- Dihydroxynaphtha- 

lene. 1:1644 

1.4- Dihydroxynaphtha- 

lone. 1:1693 

1.5- Dihydroxynaph tha- 

lene. 1:1630 

1,8-Dihy d rox 5 m aphtha- 

lene. 1:1673 

2,7-Dihydroxy naphtha¬ 
lene. 1:1694 

€ionH 04 Furoin. 1:1666 

CioHioO Bimzalacctone. 1:5145 

D 10 H 10 O 2 Allyl benzoate. 1:3903 

Benzoy lairetone. 1:1460 

Isosafrole. 1:7610 

Mt‘thyl einnumate. 1:3090 

Safrole. 1:7580 

C 10 H 10 O 3 Methyl lienzoylacetate. 1:1810 

Phenacyl acetate. 1:3133 

C 10 H 10 O 4 Dim(‘thyl isophthalate.. 1:3344 

Dinuithyl phthalate.... 1:4371 

Dimethyl t(>rephthalatc. 1:3550 

Ethyl pipcronylate. 1:4391 

Hydroiiuinom; diacetate 1:3530 

Phenylsuecinic acid. ... 1:0790 

Kesorcinol diacetate.... 1:4351 

C 10 H 12 Tetrahydronaphthalene 1:7660 

C 10 H 12 O Anethole. 1:7115 

Buty rophenone. 1:5536 

Cumaldohyde. 1:0334 

Isopropyl phenyl ketone 1:5638 

CioHi 202 2,4-Dimethylphcnyl ace¬ 
tate . 1:3833 

2,.5-Dimethyl phenyl ace¬ 
tate. 1:3801 

2.6- Dimethvlphenyl ace¬ 
tate. 1:3741 

3.4- Dimethylphenyl ace¬ 
tate*. 1:3963 

3.5- Dimethylphenyl ace¬ 
tate. 1:4510 

Duroquinone. 1:9033 

Ethyl phenylacetate... 1:3873 

a-Ethylphenylacetic 

acid. 1:0694 

Ethyl o-toluate. 1:3863 

Ethyl wi-tf)luate. 1:3943 

Ethyl p-toluate. 1:3947 

Eugenol. 1:1776 

Isoeugenol. 1:1786 

Isopropyl benzoate. 1:3766 

Methyl hydrocinxiamate 1:3983 
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Formula Name Locaiion 

CioHi20a a-Methylhydrocinnamic 

CoDtd. acid. 1:0593 

/3-Phenylethyl acetate.. 1:3923 

Propyl benzoate. 1:3917 

Thymoquinone. 1:9003 

C 10 H 12 O 3 Ethyl anifcjate. 1:4191 

Ethyl d,Z-inandelate.... 1:2049 

Ethyl o-mefhoxybonzo- 

ate. 1:4151 

Ethyl m-methoxy benzo¬ 
ate. 1:4131 

Ethyl p-methoxybenzo¬ 
ate. 1:4191 

Ethyl phenoxyacetate.. 1:4106 

Isopropyl salicylate.... 1:1763 

/8-Methoxycthyl benzo¬ 
ate. 1:4126 

n-Propyl p-hydroxyben- 

zoato. 1:2410 

n-Propyl salicylate. 1:1774 

C 10 H 14 n-Butylbenzeue. 1:7515 

sec-Butylbenzene. 1:7490 

/er-Butylbenzene. 1:7460 

p-Cymene. 1:7505 

w-Diothylbcnzene. 1:7520 

Dui‘ene. 1:7195 

Prchnitene. 1:7548 

CioHi 40 Benzyl-dimethyl- 

carbinol. 1:5910 

p-n-Butylphenol. 1:1771 

p-sec-Butylphenol. 1:1452 

p-<er-Butylphcnol. 1:1510 

n-Butyl phenyl ether... 1:7555 

Carvacrol. 1:1760 

d-Carvone. 1:5540 

Durenol. 1:1537 

p-Isobutylphenol. 1:1759 

Isodurenol. 1:1481 

Isopropyl-phcnyl-carbi- 

nol. 1:6515 

Phenyl-7i-propyl- 

carbinol. 1:6700 

Thymol. 1:1430 

C 10 H 14 O 2 Camphorqninone. 1:9083 

Hydroquinone diethyl 

ether. 1:7185 

Pyrocatechol diethyl 

ether. 1:7140 

Resorcinol diethyl ether 1:7585 

CioHhOj d-Camphoric anhydride 1:0860 

CioHia Dipentene. 1:8165 

d-Limonene. 1:8175 

Pinene. 1:8150 

CioHijO d-Camphor. 1:5249 

Citral. 1:0230 

d-Fenchone. 1:7547 


Formula Name Location 

CioHi 6 O 4 d-Camphoric acid. 1:0810 

Di-n-propyl maleate. . . 1:4620 

CioHig cis-Decahydronaphtha- 

lene. 1:8480 

/mns-Decahydronaph- 
thalene. 1:8476 

CioHisO d-Borneol. 1; 5990 

Cineole. 1:7500 

d-Citronellal. 1:0220 

Fenchyl alcohol. 1:5938 

Gfjraniol. 1:6270 

Z-Linalool. 1:6260 

/-Menthone. 1:5520 

d,/-Qf-Terpineol. 1:6507 

C 10 H 18 O 2 Cyclohexyl n-butyrate . 1:3711 

Cyclohexyl isobutyrate. 1:8601 

CioHigOs n-Amyl levulinate. 1:4121 

Ethyl n-butylacetoace- 

tate. . 1:1840 

Isoamyl levulinate. 1:4096 

n-Valeric anhydride..., 1:1137 

C 10 H 18 O 4 Di-n-butyl oxalate. 1:4071 

Diethyl adipate. 1:4056 

Diisobutyl oxalate. 1:3897 

Dimethyl suberate. 1:4186 

Di-n-propyl succinate.. 1:4086 

Ethylene glycol di-n^* 

butyrate. 1:3962 

n-Heptylmalonic acid.. 1:0675 

Sebacic acid. 1:0730 

CioHwOe Diisopropyl d-tartrate.. 1:4221 

Diisopropyl d,Z-tartrate. 1:4226 

Di-n-propyl d-tartrate.. 1:4321 

Di-n-propyl d,Z-tartrate. 1:4281 

CioHigOg Diethyl mucate. 1:2575 

C 10 H 20 n-Butylcyclohexane.... 1:8472 

2 >-Menthane. 1:7465 

C 10 H 20 O ^-Menthol. 1:5940 

n-Decylaldehyde. 1:0222 

Methyl /j^octyl ketone.. 1:5522 

C 10 H 20 O 2 n-Amyl n-valerate. 1:8621 

n-Butyl n-caproate. 1:8631 

n-Capric acid. 1:0585 

Ethyl n-caprylate. 1:8656 

n-Heptyl propionate. .. 1:8681 

n^Hexyl n-butyrate.... 1:3680 

Isoamyl isovalerate.... 1:3516 

Methyl pelargonate.... 1:3736 

n^Octyl acetate. 1:3676 

S6c-0ctyl acetate. 1:3541 

n-Propyl enanthate.... 1:8651 

Terpin hydrate. 1:5965 
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Formula 

Name 

Location 

C 10 H 22 

n-Decane. 

1:8800 

C 10 H 22 O 

Decanol-1. 

1:0275 


Decanol-2. 

1:0203 


Di-n-amyl cth^r. 

1:7970 


Diisoamyl ether. 

1:7900 

C 10 H 22 O 2 

Dccanediol-1,10. 

Cii GROUP 

1:5901 

CiiHsO 

jS-N aphthaldt'hy dei. 

1:0030 

CiiHgOa 

2-Methylnaphthociui- 



none-1,4. 

1:9021 


a-Naphthoic acid. 

1:0785 


/S-Naphthoic acid. 

1:0800 

CiiHgOs 

2-Hy droxy-3-naphthoi c 


acid. 

1:0850 

CiiHio 

a-Methylrmphthalene. . 

1:7000 


^-Methylnaphthalene. . 

1:7005 

CuHioO 

Methyl a-naphthyl ether 

1:7630 


Methyl /5-naphthyl other 

1:7180 

CiiHioOa 

Piperonalacetonc. 

1:9022 

C 11 H 12 O 2 

Anisalacetone. 

1:9013 


Ethyl cinnamate. 

1:4200 

CnHi203 

Ethyl bcnzoylacetato... 

1:1778 


Vanillalacetone. 

1:9050 

C 11 H 12 O 4 

Benzyl hydrogen succin- 


ate. 

1:0040 

C 11 H 14 O 

Valerophcnonc. 

1:5555 


C 11 H 14 O 2 n-Butyl honzoHte. 1:4104 

Benzyl r^-butyrate. 1:3077 

Ethyl hydrocinnamato . 1:4081 

Eugenol methyl ether.. 1:7000 

Isobutyl benzoate. 1:4000 

Isoeugenol methyl ether 1:7025 

Mesityl acetate. 1:3957 

Methyl a-phenyl-n- 

butyrate. 1:2825 

Pseudocumenyl acetate. 1:4041 

CuHuOs w-Butyl salicylate. 1:1780 

3,4-Diethoxybenzalde- 

hyde. 1:0201 

jS-Ethoxyethyl benzoate 1:4140 
Ethyl p-ethoxybenzoate 1:4281 
Isobutyl salicylate. 1:1770 

CuHi* n^Amylbenzene. 

ter-Amylbenzene. t: 7540 

Pentamcthylbenzene... 1:7150 


Formula Name Location 

CiiHieO p-n~Amylphenol. 1:1778 

p-(^er-Amyl) phenol.... 1:1405 

Benzyl n-butyl ether... 1:7505 

Benzyl isobutyl ether... 1:7502 

n-Butyl-phonyl-carbinol 1:6710 
n-Butyl o-tolyl ether... 1:7575 

C 11 H 20 O 2 Undecylenic acid. 1:0570 

C 11 H 20 O 4 Diethyl pirnelate. 1:4580 

Dimethyl azelat<?. 1:4540 

C 11 H 22 n-Amyleyclohoxane. ... 1:8488 

Isoamylcyelohexano.... 1:8484 

O 11 H 22 O Di-n-amyl ketone. 1:5532 

Methyl 7 i-n()nyl ketone. 1:5581 
7 i-UiJdeeylal(lehyde.. . . 1:0002 

C 11 H 22 O 2 n-Amyl n-caproate. 1:3837 

n-Butyl (‘iianthate. 1:8842 

Ethyl pelargfinate. 1:3867 

ti-Heptyl n-bulyrate... 1:3817 

n-Hexyl n-vah^rate. 1:3847 

Isobutyl enanthate. 1:3661 

M<*thyl 7 i-capratc. 1:8827 

n-Octyl propionate. 1:8877 

//-Propyl 7 i-caprylate... 1:3852 

/)-Undcpylic acid. 1:0573 

C 11 H 22 O 8 Diisoamyl carlx/nate .. 1:8987 

C 11 H 24 n-Undecane. 1:8820 

C 11 H 24 O Undecanol-1. 1:5890 

U ndecanol -2 . 1*6208 

C 12 GROUP 

Ci 2 H 602 Acenaphthcnequinone.. 1:9090 

Ci 2 H 60 a Naphthalic anhydride.. 1:0891 

CiaHaO Acenaphtbenone. 1:5200 

Biphenylene oxide. 1:7205 

C 12 H 8 O 4 Naphthalic acid. 1:0890 

Ci 2 Hio Accnaphthcne. 1:7225 

Biphenyl. 1:7175 

C 12 H 10 O Diphenyl ether. 1:7125 

2 - iiydroxybiphenyl.... 1:1440 

3- Hydroxybiphenyl.... 1:1475 

4- Hydroxy biphenyl.... 1:1585 

Methyl a-naphthyi 

ketone. 1:5600 

Methyl /5-naphthyl 
ketone. 1:5153 

Ci 2 Hi]o 02 l-Aceto-2-naphthol.... 1:1459 

2-Aceto-l-naphthol.... 1:1515 

2 , 2 '-Dihydroxybiphenyl 1:1529 

2,4'-Dihydroxybiphenyl 1:1581 
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Formula Name Location 

Ci 2 Hio 02 3,3'-Dihydroxybipheiiyl 1:1541 

Contd. 3,4-Dihydroxy biphenyl 1:1576 
4»4'-Dihydroxybiphenyl 1:1646 
Methyl /3-naphthoate... 1:2330 

a-Naphthyl acetate.... 1:2124 

^-Naphthyl acetate. .. . 1:2173 

a-Naphthylacctic acid.. 1:0728 

/3-Naphthylacetic acdd.. 1:0761 

C 12 H 10 O 3 Methyl 2-hydroxy-3- 

naphthoate. 1:2305 

C '12 Hi ()04 Qux nhy drone. 1:9070 

CJ 2 H 12 O Ci nil amalaee tone. 1:5174 

Ethyl a-naphthy 1 ether. 1:7635 

Ethyl /3-naphthyl (jther. 1:7135 

Methyl-a-naphthyl- 

carbinol. 1:5957 

Ci 2 Hi 206 HydroxyhydroQiiinoue 

triacetate. 1:2400 

Phloroglucinol triaci*- 

tatc. 1:2430 

Pyrogallol triacetate.... 1:2585 

Trimethyl trimesate.... 1:2565 

C 12 H 14 O 8 Eugenol acetate. 1:4266 

Isoeugenol acetate*. 1:2340 

«-Tetrahydrofurfuryl 

benzoate. 1:4336 

C 12 H 14 O 4 Diethylisophthilate. . . 1:4276 

Diethyl phthalate. 1:4331 

Diethyl terephthalate. . 1:2106 

Ci 2 Hifl Phenylcyclohexanc. 1:7595 

Ci 2 HiflO 2-Acetyl-p-cymene. 1:5550 

n-Amyl phenyl ketone. . 1:5111 

o-Cyclohexylphenol.... 1:1441 

p-Cyclohexylphonol.. .. 1:1550 

CisHi «02 Carvacryl acefeite.'. . . . 1:4031 

Isoamyl benzoate. 1:4166 

Isobutyl phenylacetate. 1:3690 

Thymyl acetate. 1:4026 

Ci 2 Hie 08 n-Caproylresorcinol.... 1:1443 

Isoamyl salicylate. 1:1790 

C 12 H 18 Hexamethylbenzene — 1:7265 

C 12 H 18 O p-ter-Amylphenol methyl 

ether. 1:7500 

n-Amyl-phenyl-carbinol 1:6720 

CtsHigOa w-Hexylresorcinol. 1:1465 

OigHisOg Triethyl aconitate. 1:4216 

CiaHttO) d-Bornyl acetate. 1:3832 

Geranyl acetate. 1:3997 

linalyl acetate. 1:2776 


Formula Name Location 

Ci2H2o 04 Dimethyl d-camphorate 1:4171 

C 12 H 20 O 7 Triethyl citrate. 1:4311 

C 12 H 22 Bi cyclohexyl. 1:8490 

Ci 2H2202 Methyl undecylenatc... 1:4093 

C 12 H 22 O 3 n-Caproic anhydride... 1:1150 

C 12 H 22 O 4 Di-n-})utyl succinate... 1:4211 

Diethyl suheratc. 1:4261 

Diisoamyl oxalate. 1:4181 

Dim ethyl sebacate. 1:2042 

Di-n-propyl adipate.... 1:4560 

Ci 2H2206 Di-n-butyl d-tartratc... 1:2021 

Di-n-butyl d,/-tartrate.. 1:4401 
Diisolxutyl d-tartrate... 1:2263 

Diisobutyl d,/-tartrate.. 1:2197 

C 12 H 22 O 11 Maltose (hydrate). 1:0350 

Lactose (hydrate). 1:0355 

Sucrose. 1:0360 

C 12 H 24 O n-Doeyl methyl ketone. 1:5552 

Laurald(^hy dc. 1:0017 

C 12 H 24 O 2 n-Amyl enanthatc. 1:4051 

n-Butyl n-caprylato.... 1:4036 

Ethyl n-caprate. 1:4016 

n-Hcptyl 7i-valerate.... 1:4046 

n-Hoxyl n-caproate.... 1:4061 

Laurie acid. 1:0605 

n-Octyl n-butyrate. . . . 1:4011 

C 12 H 24 OS Paraisobutyraldehyde.. 1:0035 

Para-7i- bu tyraldchydc.. 1:0275 

Ci 2 H 26 n-Dodecaiie. 1:8840 

C 12 H 26 O Di-n-hexyl ether. 1:7980 

Lauryl alcohol. 1:5900 

Ci3 GROUP 

CisHgO Fluorenone. 1:9014 

C 18 H 8 O 2 Xanthone. 1:7275 

Ci^io I^uorene. 1:7245 

CiaHioO Benzophenone. 1:5150 

CisHioOg Furfuralacetophenone.. 1:9000 

o-Hydroxy benzophe¬ 
none . 1:1414 

tn-Hydroxy benzophe¬ 
none . 1:1585 

p-Hydroxy benzophe¬ 
none . 1: 1500 

Phenyl benzoate. 1:2157 

Xanthydrol. 1:5205 
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Formula Name Location 

CisHioOs Difurfurulacetone. I:d005 

Diphenyl carbonate.... 1:!3335 

Phenyl salicylate. 1:1415 

C 13 H 12 Diphonylmethane. 1:71!M 

C 18 H 12 O Bcnzohydrol. 1:5960 

o-Benzylphenol. 1:1431 

j)-Benzylphenol. 1:1485 

2-Mcthoxy biphenyl.... 1:7130 

4-Mcthoxy biphenyl.... 1:7315 

C 18 H 12 O 2 Ethyl Q!-naphthoate.... 1:4376 

Ethyl /3-naphthoatc?.... 1:4341 

Hydroquinone mono- 

benzyl ether. 1:1539 

Pyrocatcr^hol monoben- 

zyl ether. 1:1830 

Resorcinol monobenzyl 
ether. 1:1466 

C 1 SH 12 O 3 Ethyl 2-hydroxy-3-naph- 

thoate. 1:3365 

CisHuOo Acetylsali cylaldehy de 

diacetate. 1:3430 

CiaHisO w-Hexyl phenyl ketone. 1:5590 

CisHwOa jS-ri-Butoxyethyl benzo- 

' ate. 1:4570 

CisHisOt Salicin. 1:1610 

C 18 H 20 O n-Hexyl-phenyl-carbi- 

nol. 1:6535 

C 18 H 20 O 8 Pontaerythritol 

tetra acetate. 1:3355 

C 18 H 24 O 4 Diethyl azelate. 1:4306 

Ethyl undecylenate.... 1:4176 

C 1 SH 26 O Methyl n-undecyl ketone 1:5130 
w-Tridecylaldehyde. . .. 1:0003 

C 18 H 26 O 2 n-Amyl w-eaprylate.... 1:4136 

n-Hexyl enarithate. 1:4141 

n-Hcptyl n-caproate- 1:4156 

?i-Octyl 7i;-valerate. 1:4161 

Tridecylic acid. 1:0600 

C 18 H 26 O 6 Di-(/5-n-butoxyethyl) 

carbonate. 1:4336 

CisHasO Tridecanol-1. USm 

Ci4 GROUP ^ 

Ci4Eb02 Anthraquinone. 1:9095 

Phenanthraquinone.... 1:9086 


Formula Name Location 

C 14 H 8 O 3 Diphenic anhydride.... 1:0851 

Fluorenone-4-carl)Oxylic 

acid. 1:9087 

1 - Hydroxyanthra- 

quiiM)ne. . 1:9084 

2- Hydroxyanthra- 

quinone. . 1:9110 

C 14 H 8 O 4 Alizarin. 1:9105 

Anthranifin. 1:9106 

1,4- Di hy droxy an thra- 

quitione. 1:9085 

C 14 H 8 O 6 Anthragallol. 1:9115 

CmHio Anthracene. 1:7385 

Phonanthreno. 1:7340 

C 14 H 10 O 2 Benzil. 1:9015 

C 14 H 10 O 3 Benzoic anhydride. 1:0595 

o-Benzoyl]>enzoic acid.. 1:0730 

o-Benzoylbenzoic acid 

(nionohydrate). 1:0670 

C 14 H 10 O 4 Diphenic acid. 1:0870 

Dibenzoyl peroxide. . .. 1:4930 

C 14 H 12 Stilbene. 1:7350 

C 14 H 12 O Desoxybenzoin. 1:5165 

p-Ph(*nylact*tophenone.. 1:5301 

Phenyl p-tolyl ketone. . 1:5160 

C 14 H 12 O 2 Benzoin. . 1:5310 

Benzyl benzoate. 1:4433 

Diphenylacctic acid.... 1:0765 

o-Methoxybenzophe- 

none. . 1:5143 

m-Methoxybenzophe- 

none. . 1:5141 

p-Methoxybenzophe- 

none. . 1:5170 

o-ToIyl Irt nzoa te. 1:4371 

?w-Tolyl benzoate. 1:3183 

p-Tolyl benzoate. 1:3370 

Ci4Hi20a Benzilic acid. 1:0770 

Ci 4 Hi 204 Dimethyl naphthalate.. 1:3435 

C 14 H 14 Bibenzyl. 1:7149 

C 14 HX 4 O Benzyl-phonyl-carbinol. 1:5958 

Dibenzyl ether. 1:7640 

Phenyl-p-tolyl-carbinol. 1:5949 

O 14 H 14 O 2 p-Anisyl-phenyl-carbi- 

nol. 1:5956 

2,2'-Dihydroxy-3,3'- 
dimethylbiphenyl.... 1:1531 
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Formula 

Name 

Location 

Formula 

Name 

Locaiion 

C 14 H 14 O 2 

2,2'-Dihydroxy-4,4'- 


C 16 H 14 O 2 

Methyl diphenylaoetate 

1:2213 

Contd. 

dimethylbiphenyl... . 

1:1638 




2,2'-Dihydroxy-5,5'- 


C 16 H 14 O 3 

Di-o-tolyl carbonate.... 

1:2217 


dimethylbiphenyl..., 

1:1579 


Di-m-tolyl carbonate... 

1:8136 


2 , 2 '-Dihydroxy- 6 , 6 - 



Di-p-tolyl carbonate, .. 

1:2470 


dimethylbiphenyl.... 
4,4'-Dihydroxy-2,2'- 

1:1583 


Methyl benzilate. 

1:2310 


dimethylbiphenyl.... 

1:1532 

C/16Hi406 

Digiiaiacyl carbonate... 

1:2370 


4,4'-Dihydroxy-3,3'- 



Giiaiacol carbonate.... 

1:2370 


dimethylbiphenyl.... 
6,5-Dihydroxy-2,2'- 

1:1580 

CuHieO 

Di- 7 >-tolylcarbinol. 

1:5959 


dimethylbiphenyl.... 

1:1623 





Ethylene glycol diphenyl 

Ci6Hi(j02 

a, 7 -Di phenoxypropane. 

1:7170 


ether. 

1:7235 


Esculin. 

1:1615 

C 14 H 14 O 8 

Tetramethyl pyromelli- 






tate. 

1:2555 

CisHiaO 

n-Amyl a-naphthyl 






ether. 

1:7182 

Ci4Hi80 

a-n-Amylcinnamalde- 



n-Amyl jCi-naphthyl 



hyde. 

1:0285 


ether. 

Isoamyl or-naphthyl 

1:7117 

C 14 H 2204 

Dicyclohexyl oxalate. .. 

1:2110 


ether. 

Isoamyl /3-naphthyl 

1:7645 

C 14 H 2404 

Diethyl d-camphorate.. 

1:4286 


ether. 

1:7128 

C 14 H 260 S 

Enanthic anhydride.... 

1:1165 

CisHigOe 

Triethyl trimesate. 

1:2540 

0uH2e04 

Diethyl sebacato. 

1:4366 

CiftHsoO 

n-Pentadecylaldehyde.. 

1:0005 

C]4H280 

n-Dodecyl methyl 


CiijHsoOa 

n-Hept.vl n-c*aprylate... 

1:4296 


ketone. 

1:5133 


Methyl myristatc. 

1:2013 


Ethyl n-undecyl ketone. 

1:5134 


n-Octyl enanthate. 

1:4301 


n-Myristaldehyde. 

1:0004 


rt-Pentadecylic acid. . .. 

1:0620 

Cl4H2g02 

Ethyl laurate. 

1:4196 

Ci6Hj2 

n-Pentadecane. .. 

1:8880 


Ti^Heptyl enanthate.... 

1:4241 





w-Hexyl n-caprylate. .. 

1:4246 

Ci(H320 

Pentadecanol-1. 

1:5941 


7^-Octyl n-caproate. 

1:4236 





Myristic acid. 

1:0630 


Cjg GROUP 


C 14 HW 

?i-Tetradecane. 

1:8860 

CjeHw 

Fluoranthene. 

1:7243 

C 14 H 10 O 

Di-n-heptyl ether. 

Myristyl alcohol. 

1:7990 

1:5935 

C 16 H 12 OS 

Piperonalacetophenone. 

1:9035 




C,«H,402 

Anisalacetophenone.... 

1:9011 


C 16 GROUP 







CieHi408 

Benzoin acetate. 

1:2350 

Ci£Hio02 

2-Methylanthraquinone 

1:9075 

Ethyl o-benzoylbenzoate 
Methyl o-(p-toluyl) ben¬ 

1:2206 


CifiHioOa 

Diphenyltri ketone. 

1:9009 


zoate. 

1:2222 

C 16 H 12 O 

Benzalacctophenone. . . 

1:5155 

Ci6Hi404 

Diphenyl succinate. . . . 

1:2500 



Di-o-tolyl oxalate. 

1:2390 

C 18 H 12 O 2 

Dibenzoylmethane. 

1:1489 


Di-w-tolyl oxalate. 

Di-p-tolyl oxalate. 

1:2435 

1:2670 

Cx«Hi208 

Methyl o-benzoylbenzo- 



Ethylene glycol dibenzo¬ 
ate ... 

1:2293 


ate. 

1:2345 



p-Toluyl-o-bonzoic acid 

1:0750 


Dibenzylacetic acid.,... 

1:0608 




Ethyl diphenylaoetate.. 

1:2201 

Ci8Hi40 

Dibenzyl ketone. 

1:5135 





Di-p-tolyl ketone. 

1:5185 

CieHwO, 

Ethyl benzilate. 

1:2986 
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Formula 

Name 

Lo(xUion 

Formula 

Name 

Locaiion 

Ci«Hi604 

Anisoin. 

Diethyl uaphthalatc. . . 

1:5195 

1:2909 

CisHm 

C 18 GROUP 

1:7165 



o-Diphenylbenzene-- 

C 16 H 2204 

Di-n-butyl phthalate.., 

1:4433 


m-Diphenylbenzene- 

1:721* 




p-Diphenylbenzene.... 

1:7280 

C 16 H 2206 

Di-(/3-ethoxyethyl) 


C 18 H 18 O 2 




1:2074 

1:1595 

Retenequinone. 

1:9082 

C 16 H 2208 

Coniferin. 

CisHis 

Retene. 

1:7237 

C 16 H 22011 

a-ii-Glucose penta- 


C 18 H 18 O 4 

Dibenzyl succinate. 

1:2145 

acetate. 

1:0375 


Diphenyl adipate. 

1:2440 





Di-p-tolyl succinate.... 

1:2510 

C 16 H 2802 

Hydnocarpic acid. 

1:0634 

CisHigOe 

Dibenzyl d-tartrate.... 

1:2141 

CisHao 

Hexadecyne-1. 

1:7025 

C 18 H 22 O 8 

Tetraethyl pyromelli- 


C 16 H 30 O 3 

n-Caprylic anhydride... 

1:1175 


tate. 

1:2175 



C 16 H 32 

Ceteno. 

1:7000 

CihH280 

Phenyl undecyl ketone. 

1:5148 

C 16 H 32 O 

Palmitaldehyde. 

1:0007 

CisHao 

Hexaethylbenzene. 

1:7260 

C 16 H 32 O 2 

Ethyl myristate. 

1:4316 

C 18 H 3 UO 2 

Chaulmoogric acid. 

1:0655 

Methyl pentadecylate.. 

1:2009 


n-Octyl n-caprylate.... 

1:4351 

C 18 HS 2 O 16 

Raffinoae (hydrate).... 

1:0365 


Palmitic acid. 

1:0650 


Ci6Hs4 

n-Hexadecane. 

1:8900 

Cl8H8402 

Elaidic acid.:.. 

Oleic acid. 

1:0610 

1:0565 

C 16 H 34 O 

Cetyl alcohol. 

1:5945 

C 18 H 84 O 4 

Di-n-butyl sebacate.... 

1:4444 

C 17 H 10 O 

Ci7 GROUP 

1:9069 

C 18 H 36 

Octadecenc-1. 

1:7030 

Benzanthrone. 

C 17 H 12 O 2 

a-Naphthyl benzoate.,. 
^-Naphthyl benzoate... 

1:2187 

1:2450 

CisHseO 

Elaidyl alcohol. 

Oleyl alcohol. 

Stearaldehyde. 

1:5925 

1:6300 

1:0012 

Ci7Hi208 

/3-Naphthyl salicylate.. 

1:1505 

C 18 H 86 O 2 

Cetyl acetate. 

1:2038 

C 17 H 14 O 

Benzyl a-naphthyl ether 

1:7190 


Ethyl palmitate. 

1:2034 


Benzyl /3-naphthyl ether 

1:7241 


Methyl margarate. 

1:2054 


Cinnamalacetophenone. 

1:9020 


Stearic acid. 

1:0660 


Dibenzalacetone. 

1:9024 

CisHss 

7i-Octadecane. 

1:7040 

C 17 H 16 O 2 

/3-Phenylethyl cinna- 





mate. 

1:2120 

CiaHssO 

Octadecanol-1. 

1:5953 

Ci7Hia08 

Ethyl o-(p-toluyl) benzo¬ 



Ci9 GROUP 



ate.’. 

1:2251 



C 17 H 1802 

Methyl dibenzylacetate 

1:2098 

CitfHi40s 

Dipiperonalacetone. . .. 

1:9080 

C 17 H 84 

Heptadecono-1. 

1:7020 

Ci»Hi6 

Triphenylmethane. 

1:7220 

C 17 H 340 

Margaraldehyde. 

1:0009 

CisHieO 

Triphenylcarbinol. 

1:5985 

C17H8402 

Margaric acid. 

1:0635 





Methyl palmitate. 

1:2055 

CwHisOa 

Dianisalacetonc. 

1:9045 

C 17 H 30 

n-Heptadecane. 

1:7035 

Ci9H8802 

Ethyl margarate. 

1:2017 

Ci7H*40 

Hentadeoanol-l. 

1:5950 

Methyl stearate. 

1:2095 
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Formula 

Name 

LocaUon 

Formula 

Name 

Locatixm 


C 20 GROUP 


C 24 H 40 O 2 

Phenyl stearate. 

1:2161 

CaoHi402 

Bi-/9-naphthol. 

1:1621 

C 24 H 46 O 8 

Laurie anhydride. 

1:0601 

C 20 H 14 O 4 

Diphenyl phthalate.... 
Hydroquinone dibenzo- 

1:2300 

C 24 H 60 

n-Tetracosane. 

1:7065 


ate. 

1:2500 


Cj6 GROUP 



Phenolphthalein. 

1:1635 




Pyrocatechol dibenzoate 

1:2306 

C26H6|)04 

Ethylene glycol dilau- 



Resorcinol dibenzoate.. 

1:2485 


rate. 

1:2157 

C2oHie04 

Phenolphthalin. 

1:0873 

C 26 H 54 

72-Hexacosane. 

1:7070 

C 20 H 18 O 2 

Anisalcinnamalacetone.. 
Hydroquinone dibenzyl 

1:0055 

C 27 H 46 O 

C 27 GROUP 

1:5975 


ether. 

Pyrocatechol dibenzyl 

1:7255 

Cholesterol. 

C 28 GROUP 




ether. 

1:7172 



C2oH2e04 

Dicyclohexyl phthalate. 

1:2230 

C 28 H 44 O 

Ergosterol. 

1:5980 

C 20 HMO 8 

n-Capric anhydride.... 

1:0560 

C 28 H 54 O 8 

Myristic anhydride.... 

1:0629 

C 20 H 40 O 2 

Ethyl stearate. 

1:2078 


C 29 GROUP 



n-Octadecyl acetate.... 

1:2066 

C 29 H 48 O 2 

Cholesteryl acetate.... 

1:2475 

C 20 H 42 

n^Eicosane. 

1:7045 


C 30 GROUP 



C 21 GROUP 


C 80 HS 8 O 4 

Ethylene glycol dimyris- 
tate. 

1:2233 

C2 iHwO 

Dicinnamalacetone.. . . 

1:0060 


C 32 GROUP 



C 22 GROUP 


C 32 HB 2 O 8 

Palmitic anhydride.... 

1:0651 

C 22 H 18 O 4 

Dibenzyl phthalate. 

1:2102 

C 32 H 64 O 2 

Cetyl palmitate. 

1:2153 

C 22 H 42 O 2 

Brassidic acid. 

1:0633 

C 32 HR 6 

Dicetyl. 

1:7080 

Erucic acid. 

1:0500 

C 22 H 44 O 2 

n-Butyl stearate. 

1:2046 


C84 GROUP 


Isobutyl stearate. 

1:2026 

C 84 H 66 O 4 

Ethylene glycol dipalmi- 


C22H4« 

Ti^Docosane. 

1:7050 


tate. 

1:2209 




C 84 H 88 O 2 

Cetyl stearate. 

1:2193 


C 23 GROUP 





C2 »Hi80 

Diphenyl-«-naphthyl- 



Cse GROUP 



carbinol. 

1:5070 

CgsHroOs 

Stearic anhydride. 

1:4915 

C2sH460 

Laurone. 

1:5175 


.C 38 GROUP 


C2«H4«02 

7i-Amyl stearate. 

1:2001 

C 88 H 74 O 4 

Ethylene glycol distea¬ 



Isoamyl stearate. 

1:2030 


rate . 

1:2320 


C 24 GROUP 



MISCELLANEOUS 


C,4Hi8 

1,3,6-Triphenylbenzene 

1:7270 

Dextrin.. 


1:0870 

C 24 H 20 O 6 

Glyceryl tribenzoate... 

1:2287 

Inulin.... 


1:0890 





































B. ALPHABETICAL INDEX OF SPECIES OF ORDER I 


A 

Acenaphthene. 1:7225 

Acenaphthcnequinone. 1:9090 

Acenaphthenone. 1:5200 

Acetal. 1:0156 

Acetaldehyde. 1:0100 

Acetaldehyde diethylacetal. 1:0156 

Acetaldehyde dimethylacetal. 1:0125 

Acetaldehyde trimethyleneacetal .. 1:0162 

Acetaldol. 1:0270 

Acetic acid. 1:1010 

Acetic anhydride. 1:1015 

Aceto- See also Acetyl 

d,i-Acetoin. 1:5448 

Acetol. 1:5455 

2-AcetO"l-naphthol. 1:1515 

1- Aceto-2-naphthol. 1:1459 

1 -Acetonaphthoiie. 1:5600 

2“Af5etonaphthone. 1:5153 

Acetone. 1:5400 

Acetonedicarboxylic acid. 1:0485 

Ace tonic acid. 1:0431 

A cetony lacetone. 1:5495 

Acetophenone. 1:5515 

<*>-Acetoxyacetophenone. 1:2132 

w-Acetoxjnphenol. 1:1795 

Acetylacetono. 1:1700 

o-Acetylanisole. 1:5547 

m-Acetylanisole. 1:5548 

p-Acetylanisole. 1:5140 

4-Acetylbiphenyl. 1:5201 

Acetylcarbinol. 1:5455 

2- Acetyl-p-cymene. 1:5550 

Acetyl-methyl-carbinol. 1; 5448 

1- Acetylnaphthalene. 1:5600 

2- Acetylnaphthalene. 1:5153 

o-Acety Iphenol. 1:1746 

w-Acetylphenol. 1:1506 

p-Acctylphenol. 1:1527 

^-Acetylpropionic acid. 1:0405 

Acetylsalicylaldehyde diacetate. . . 1:2420 

Acetylsalicylic acid. 1:0740 

o-Acetyltoluene. 1:5524 

m-Acetyltoluene. 1:5527 

p-Acetyltoluene. 1:5530 

Aconitic acid. 1:0540 

Acrolein. 1:0115 

Acrolein diethylacetal. 1:0169 

Acrylic acid. 1:1020 

Adipic acid. 1:0775 

o-Aldehydophenol. 1:0205 

m-Aldehydophenol. 1:0055 

p>Aldehy dophenol. 1:0060 

Aldol. 1:0270 

Alizarin. 1:9105 


“ Alkorcin . 1:1405 

Allyl acetate. 1:8085 

Allyl alcohol. 1:6145 

Allyl benzoate. 1:3902 

Allyl n-butyrate. 1:3216 

Allyl ethyl ether. 1:7850 

Allyl formate. 1:3035 

Allyl isobutyrate. 1:3181 

4-AllyI-l ,2-dimethoxybenzene. 1:7606 

4“Allyl-2-methoxyphenol. 1:1775 

4-Aliyl-l ,2-methylenedioxy benzene. 1:7580 

Allyl methyl ether. 1:7820 

Allyl propionate. 1; 8140 

iso-Amyl- See Isoamyl 

n-Amyl acetate. 1:3276 

sec-Amyl acetate (-3). 1:3168 

sec-Amyl acetate (-2). 1:8171 

<er-Amyl acetate. 1:3134 

n-Amylacetylene. 1:8085 

ctetive-Amyi alcohol. 1:6195 

7i-Amyl alcohol. 1; 6205 

^-Amyl alcohol. 1:6160 

sym .-sec-AmyI alcohol. 1:6175 

umym.-aec-Amyl alcohol. 1:6185 

n-Amylbenzenc. 1:7549 

<er-Amylbenzene. 1:7540 

Tir-Amyl n-butyrate. . . . 1:3476 

n-Amyl ri-caproatc*. 1:8837 

n-Amyl n-caprylati^. . 1:4136 

^-Amyicarbinol. 1;6204 

a-n-Amylcinnamaldehy de. 1;0285 

n-Amylcyclohexaiic. 1:8488 

n-Amyl 7^-enanthate. 1:4051 

“ Amylene hydrate ”. 1:6160 

ter-Amyl ethyl ether. 1; 7910 

n-Amyl formate. 1:3166 

7i-Amyl n-heptylate. 1:4051 

7^•Amyl levulinate. 1; 4121 

7i-Amyl-methyl-carbinol. 1:6!1M 

n-Amyl methyl ether. 1:7905 

<er-Amyl methyl ether. 1:7880 

n-Amyl methyl ketone. 1:5460 

n-Amyl a-naphthyl ether. 1:7182 

n-Amyl j5-naphthyl ether. 1; 7117 

p-n-Amylphenol. 1; 1773 

j^/er-Amylphenol. 1:1495 

p-ter-Amylphenol methyl ether.... 1:7590 

n-Amyl-phenyl-carbinol. 1:6720 

n-Amyl phenyl ketone. 1:5111 

7i-Amyl propionate. 1:3378 

n-Amyl stearate. 1:2061 

n-Amyl n-valeratc. 1:3621 

Anethole.. 1:7115 

Angelic acid. 1:0612 

Anisalacetone.. 1:9013 
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Anisalaootophenone. 1:9011 

Anisahinn amalacetone. 1:9055 

o>Anisal dehy de. 1: 0^335 

m-Anisaldehyde. 1; 0332 

p-Anisaldehy de. 1;0240 

o-Anisic acid. 1:0085 

TW-Anisic acid. 1:0703 

p-Anisic acid. 1:0805 

Anisoin. 1:5195 

Anisolc. 1:7445 

o-Anisyl alcohol. 1:6530 

p-Anisyl alcohol. 1:5915 

p-Anisyl-inethyl-carbinol. 1:6550 

p-Aiiisyl-pheiiy 1-car binol. 1:5956 

o-Anisyl phonyl ketone. 1:5142 

w-Anisyl phenyl ketone. 1:5141 

j)-Anisyl phenyl ketone. 1:5170 

Anthrat^ene. 1:7285 

AnthraKallol. 1:9115 

Anthraquinone. 1:9095 

Anthrarufin. 1:9100 

Z-Arabi nose. 1:0315 

“Aspirin’*. 1:0740 

Aub6pine. 1:0240 

Azelaic acid. 1:0695 

R 

Beet sugar. 1:0360 

1,2-Benzacenaphthene. 1:7243 

Benzalacetone. 1:5145 

Benzalucetophenone. 1:5155 

Benzaldehyde. 1:0195 

Benzanthrone. 1:9069 

Benzene. 1:7400 

Benzene-1,2-dicarboiylie acid. 1:0820 

Benzene-1,3-dicarboxylie acid. 1:0900 

Benzene-1,4-dicarboxylic acid. 1:0910 

Benzene-1,2,3,4-tetracarboxylie acid 1:0553 
Benzene-1,2,^,5-tetracarboxylic acid 1:0555 
Benzene-1,2,4,5-tetracarboxylic acid 1:0557 
Benzene-1,2,3-tricarboxylic acid. .. 1:0538 

Benzene-1,2,4-tricarboxylic acid. .. 1:0551 

Benzene-1,3,5-trioarboxylic acid... 1:0559 

Benzhydrol. 1:5960 

Benzil. 1:9015 

Benzilic acid. 1:0770 

Benzohydrol. 1:5960 

Benzoic acid. 1:0715 

Benzoic anhydride. 1:0595 

d,Z-Benzoin. 1:5210 

Benzoin acetate. 1:2350 

Benzophenone^. 1:5150 

Benzophenone-o-carboxylic acid. .. 1:0720 

“ Benzophenone-o-oxide ”.* 1:7275 

Benzopyrone-1,4 (benzopyrene) . . . 1:4905 

p-Benzoquinone. 1:9025 

Benzoyl See also Benzo- 

Benzoylacetonc. 1:1450 

w -Benzoylacetophenone. 1:1480 

o-Benzoylanisole. 1:5142 

m-Benzoylanisole. 1:5141 

p-Benzoylanisole. 1:5170 

o-Benzoylbenzoic acid, anhydrous.. 1:0720 


o-Benzoylbcnzoic acid, monohy¬ 


drate. 1:0670 

Benzoylcarbinol. 1:5180 

Benzoylcarbinyl acetate. 1:2132 

Benzoylformaldehyde. 1:0278 

Benzoylformaldehyde hydrate. 1:0053 

Benzoyl peroxide. 1:4930 

o-Benzoy Iph cnol. 1:1414 

m-Benzoylphenol. 1:1535 

p-Benzoylphenol. 1:1560 

Benzy lacictaldehyde. 1; 0225 

Benzyl acetate. 1:3751 

Benzyl alcohol. 1:6480 

Benzylbenzene. 1:7120 

Benzyl benzoate. 1:4422 

Benzyl n-butyl ether. 1:7565 

Benzyl n-butyrate. 1:3977 

Benzylcarbinol. 1:6505 

Benzyl “ cellosolve “. 1:6533 

Benzyl-dim (?thyl-carbinol. 1:5910 

“ Benzyl ether ’’. 1:7640 

Benzyl ethyl ether. 1:7530 

Benzyl forinate. 1:3596 

Benzyl hydrogen succinate. 1:0640 

Benzyl /5i-hydroxyethyl ether. 1:6533 

Benzyl o-hydroxyphenyl ether. 1:1830 

Benzyl m-hydroxyphcnyl ether.... 1:1466 

Benzyl p-hydroxyphenyl ether. . . . 1:1539 

Bcnzylidenoa(!(‘tone. 1:5145 

Benzyl isobutyl ether. 1:7562 

Benzyl-inethyl-acetif? acid. 1:0593 

Benzyl methyl ether. 1:7475 

Benzyl methyl ketone. 1:5118 

Benzyl a-naphthyl ether. 1:7190 

Benzyl ^-naphthyl ether. 1:7241 

o-Benzylphenol. 1:1431 

p-Benzylphenol. 1:1485 

d,i-Benzyl-phenyl-carbinol. 1:5958 

Benzyl phenyl ketone. 1:5165 

of-Benzylpropionic acid. 1:0593 

“Betol”. 1:1505 

Bi- See also Di- 

Biacetyl. 1:9500 

Biallyl. 1:8045 

Bibenzoyl. 1:9015 

Bibenzyl. 1:7149 

Bicetyl. 1:7080 

2,2-Bi-w-cre8ol. 1:1532 

2,2'-Bi-2>-creBol. 1:1623 

3,3'-Bi-p-cresol. 1; 1579 

2,2'-Bifuroyl. 1:9065 

Bi-|8-naphthol. 1:1621 

o,o'-Biphenol. 1:1529 

o, p'-Biphenol. 1:1581 

m,m'-Biphenol. 1:1541 

p, p'-Biphenol. 1:1640 

Biphenyl. 1:7175 

Biphenyl-2,2'-dicarboxylic acid.... 1:0870 

Biphenylene oxide. 1:7205 

Bipropenyl. 1:8060 

“ Borneo camphor ’’. 1:5990 

d-Borneol. 1:5990 

d-Bornyl acetate. 1:3832 
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** Bourbonal **. 1:0045 

Brassidic acid. 1:0683 

Butane-1,4-dicarboxylic acid. 1:0776 

Butanediol-1,3. 1:6488 

Butancdiol-2,3. 1:6468 

Butancdiol-1,4. 1:6616 

Butanoic acid. 1:1036 

Butanol-1. 1:6180 

Butanol-2. 1:6166 

B u tan ol-3-al-1. 1:0870 

B utanone-2. 1:6406 

c'i8-Buteno-2-oic acid-1. 1:1046 

im»«-Butene-2-oic acid-1. 1:0486 

Butone-3-oic acid-1. 1:1048 

^-n-Butoxyethanol. 1:6430 

^-n-Butoxyethyl benzoate. 1:4670 

wo-Butyl See Isobutyl 

n-Butyl acetate. 1:3146 

acc-Butyl acetate. 1:3106 

<cr-Butyl acetate. 1:3067 

sec-Butylacetic acid. 1:1186 

tcr-Butylacetic acid. 1:1118 

n-Butylacetylene. 1:8066 

7i-Butyl alcohol. 1:6180 

sec-Butyl alcohol. 1:6166 

ier-Butyl alcohol. 1:6140 

n-Butylbeiizene. 1:7616 

sec-Butyllxinzene. 1:7490 

ter-B u tyl benzene. 1:7460 

ri-Butyl benzoate. 1:4104 

n-Butyl n-butyratc. 1:3368 

fffr-Butyl rt-butyratc. 1:3861 

n-Butyl caproate. 1:3631 

n-Butyl r/^(;aprylate. 1:4036 

scc-Butylcarbinol. 1:6196 

ter-Butylcarbiin)l. 1:6818 

Butyl “ carbitol ”. 1:6517 

Butyl “ c(*llosolve ” . 1:6430 

Butyl “ cellosolve ” benzoate. 1:4670 

7i-Butyl “ o-cresyl ether. 1:7676 

?ir-Butylcyclohexane. 1:8478 

n-Butyl enanthate. 1:3848 

d,Z-Butylene glycol-1,3. 1:6488 

d,Z-Butylene glycol-2,3. 1:6468 

a-Butylene oxide. 1:6118 

Butylene oxide-1,2. 1:6118 

n-Butyl-ethyl-acetaldehyde. 1:0184 

7i-Butyl-cthyl-acetic acid. 1:1143 

n-Butyl ethyl ether. 1:7896 

seoButyl ethyl ether. 1:7870 

Zer-Butyl ethyl ether. 1:7860 

n-Butyl formate. 1:3090 

scc-Butyl formate. 1:3066 

Zcr-Butyl formate. 1:3033 

n-Butyl n-heptylate. 1:3848 

n-Butyl /S-hydroxyethyl ether. 1:6430 

sso-Butyl /8-hydroxyethyl ether.. 1:6836-B 

ter-Butyl isobutyrate. 1:8147 

7i-Butyl isopropyl ether. 1:7916 

n-Butyl levulinate. 1:8978 

ssc-Butyl levulinate. 1:3818 

n-Butyl-mcthyl-acetic acid. 1:1134 

n-Butyl-iuethyl-acetylene. 1:8100 


n-Butyl-methyl-curbiiiol. 1:6810 

sec-Butyl-methyl-oarbinol. 1:6808 

ter-Butyl-rnethyl-car 111 nol. 1:6186 

n-Butyl methyl ether. 1:7866 

«cc-Butyl methyl ether. 1:7840 

ter-Butyl methyl ether. 1:7830 

n-Butyl methyl ketone. 1:6436 

sec-Butyl methyl ketone. 1:6431 

ter-Butyl methyl ketone. 1:6486 

p-n-ButylphenoI. 1:1771 

j>-sec-Butylphenol. 1:1468 

p-ter-Butylphenol. 1:1610 

n-Butyl-phenyl-carbinol. 1:6710 

n-Butyl phenyl ether. 1:7666 

n-Butyl phenyl ketone. 1:6666 

n-Butyl propionate. 1:3866 

n-Butyl n-propyl ether. 1:7986 

n-Butyl salicylate. 1:1780 

n-Butyl stearate. 1:8046 

n-Bucyl o-tolyl ether. 1:7676 

n-Butyl n-val crate. 1:3481 

scc-Butyl n-val era to. 1:3407 

Butyne-1. 1:8000 

Buiyne-2. 1:8006 

n-Butyraldehyde. 1:0130 

n-Butyric at'id. 1:1036 

n-Butyric anhydride. 1:1186 

7 -Butyrolactone. 1:6070 

Butyrone. 1:6447 

Butyrophenono. 1; 6636 

c: 

d-Camphor.. 1:6816 

d-Camphoric acid. 1:0810 

Camphoric anhydride. 1:0860 

Camphorquinone. 1:9083 

Cane sugar. 1:0360 

n-Capraldehy de. 1:0888 

n-Capric acid. 1:0686 

7i-Capric anhydride. 1:0669 

n-Caproaldehyde. 1:0176 

n-Caproic acid. 1:1130 

n-Caproic anhydride. 1; 1160 

“ Caprokol”. 1:1466 

Caprone. 1:6638 

Caprophenone. 1:6111 

n-Caproylresorcinol. 1; 1443 

scc-Capryl alcohol. 1:6846 

n-Caprylaldehyde. 1; 0198 

n-Caprylic acid. 1; 1146 

n-Caprylic anhydride. 1:1176 

“Carbitol”. 1:6470 

“ Carbolic acid ”. 1:1480 

o-Carboxyphenoxyacetic acid. 1:0816 

Carvacrol. 1:1700 

Carvacryl acetate. 1:4031 

Carvacryl methyl ketone. 1:6660 

d-Carvone. 1:6640 

Catechol. 1:1680 

Catechol monomethyl ether. 1:1406 

“ Cellosolve ”... 1; 6410 

“ Cellosolve ” benzoate. 1:4146 

Cellulose. 1:0386 
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Cetane. 1:8900 

Oetene... 1:7000 

Cetyl acetate. 1:2038 

Cetyl alcohol. I:59i5 

Cetyl palmitate. 1:2153 

Cetyl stearate. 1:2193 

Cetyne. 1:7025 

Chdcone. 1:5155 

Chaulmoogric acid. 1:0055 

Cholesterol. 1:5975 

Cholesteryl acetate. 1:2475 

Chromone. 1:4905 

Cineole. 1:7500 

Cinnamalacetone. 1:5174 

Ci nnamalacetophenone. 1:9020 

Cinnamaldehy dc. 1:0245 

Cinnamic acid. 1:0735 

Cinnamyl alcohol. 1; 5920 

Citraconic acid. 1:0435 

Citraconic anhydride. 1:1135 

Citral. 1:0230 

Citric acid, anhydrous. 1:0505 

Citric acid, monohydrate. 1:0455 

d-Citronellal. 1:0220 

Coniferin. 1:1595 

Coniferyl /8-d>glucopyranoside. 1:1595 

o-Coumaric acid. 1:0835 

Coumarin.*. 1:4910 

o-Cresol. V . 1:1400 

m-Oesol. 1:1730 

p-Cresol. 1:1410 

Cresor<!inol. 1:1521 

** o-Cresyl ” acetate... 1:3646 

“ m-Cresyl ” acetate. 1:3700 

‘ ‘ p-Cresy 1 ’ ’ acetate. 1:3716 

“ o-Cresyl ” benzoate. 1:4371 

“ m-Cresyl ” benzoate. 1:2183 

“ 7 >Cresyl ” ])enzoate. 1:2279 

“ o-Cresyl ” ethyl ether. 1:7525 

“ m-Cresyl ” ethyl ether. 1:7545 

“ />-Oe8yl ethyl ether. 1:7535 

“ o-Cresyl ” methyl ether. 1:7480 

m-Crcsyl ” methyl ether. 1:7510 

“ p-Cre-syl ” methyl ether. 1:7495 

Crotonaldchyde. 1:0150 

of-Crotonic acid. 1:0425 

i8-Crotonic acid. 1:1045 

Crotonic anhydride. 1:1155 

Cumal dehy de. 1:0234 

Cumene. 1:7440 

Cuminal. 1:0234 

Cy clohexadiene-1,3. 1:8057 

Cyclohexane. 1:8405 

Cyclohexanecarboxylic acid. 1:0575 

Cyclohexanol. 1:6415 

Cyclohexanone. 1:5465 

Cyclohexene.. 1:8070 

Cyclohexyl acetate. 1:3412 

Cyclohexylaldehyde. 1:0186 

Cyolohexylbenzene. 1:7595 

Cyolohexyl 7i-butyrate. 1:3711 

Cycjohexylcarbinol. 1:6450 

Cyclohexylcy clohexane. 1:8490 


Cyclohexyl form ate. 1:3348 

Cyclohexyl isobutyratc. 1:3601 

o-Gyclohexylphenol. 1:1441 

p-Cyclohexylphenol. 1:1550 

Cyclohexyl propionate. 1:3526 

Cyclopentadieno-1,3. 1:8030 

Cyelopcniane. 1:8400 

Cyclopentanol. 1:6412 

Cyelopentanonc. 1:5446 

Cyclopentene. 1:8037 

co-Cyclopcntyltridecaiioic aciid .... 1:0655 

co-Cyclopcntylundecylic acid. 1:0634 

p-Cymene. 1:7505 

D 

m-Decahydronaphthalene. 1:8480 

<ran.s-Dccahydronaphthidt*n(‘. 1:8476 

Decalin. 1:8476 

Docamcthylene glycol. 1:5961 

Decanal. 1:0222 

-Decano. 1:8800 

Decancdiol-1,10. 1:5961 

Dccanoic acid. 1:0585 

Dccanol-1. 1:6275 

d,/-Dccanol-2. 1:6263 

Decanone-2. 1:5522 

?i-Decyl alcohol. 1:6275 

?t-Dccy 1 adehy de. 1:0222 

n-Decylic acid. 1:0585 

n-Dccyl methyl ketone. 1:5552 

Dchydroacctic aciid. 1:0700 

Dosoxy benzoin. 1:5165 

Dextrin. 1:0370 

Dextrose. 1:0305 

Dextrose penta-acctatc. 1:0375 

Di- See also Bi- 

Diacetone alcohol. 1:6423 

^,/3'-Diacotoxydiethyl ether. 1:4076 

1,3-Diacetoxypropane. 1:3671 

Diacotyl. 1:9500 

Diallyl. 1:8045 

Diallyl ether. 1:7900 

Di-r//-amyl ether. 1:7970 

Di-w-amyl ketone. 1:5532 

Dianisalacetone. 1:9045 

Dilwjiizalacetone. 1:9024 

Dibenzofuran. 1:7205 

Dibenzo- 7 -pyrone. 1:7275 

Di benzoylmethane. 1:1480 

Di benzoyl peroxi de. 1:4930 

Dilxjnzyl. 1:7149 

Dibenzylacetic acid. 1:0668 

Dibenzyl ether. 1:7640 

Dibenzyl ketone. 1:5135 

Dibenzyl phthalate. 1:2102 

Dibenzyl succinate. 1:2145 

Dibenzyl d-tartrab?. 1:2141 

Di-03-n-butoxyethyl) carbonate. . . 1:4326 

Di-n-butylcarbinol. 1:6250 

Di-n-butyl carbonate. 1:3626 

Di-w-butyl ether. 1:7959 

Di-<«ec-butyl ether. 1:7985 
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Di-n-butyl ketone. 1:5493 

Di-7i-buty 1 oxalate. 1; 4971 

Di-n-butyl phthalate. 1:4433 

Di-n-butyl racemate. 1:4401 

Di-n-butyl scbacate. 1:4444 

Di-n-butyl succinate. 1:4311 

Di-n-butyl <i-tartrate. 1:3021 

Di-n-butyl d.Z-tartrate. 1:4401 

Di-sec-butyl. 1:8030 

Di-ter-butyl. 1:7090 

Dicetyl. 1:7080 

Dicinnamalacetonc. 1:9000 

Di-“ c-cresyl ’ ’ carbonatf*. 1:2317 

Di-*' rn-cresyl ” carbonate. 1:3130 

Di-“ 7 >-cresyl ” carlx>natc. 1:3470 

Di-*‘ o-cresyl ” oxalate. 1:3390 

Di-“ TTi-cresyl ” oxalate. 1:3435 

Di-“ jMsresyl ” oxalate. 1:3570 

Di-^‘ 3 ?-cresyl ” succinate. 1:3510 

Dicyclohexyl. 1:8490 

Dicyclohexyl oxalate. 1:3110 

Dicyclohexyl phthalate. 1:3339 

3,4-Diethoxy benzaldehyde. 1:0301 

o-Diethoxybenzene. 1:7140 

m-Diethoxybenzenc. 1:7585 

p-Diethoxy benzene. 1:7185 

Di-(/3-ethoxyethyl) carbonate. 1:4000 

Di-(/3-ethoxycthyl) phthalate*-. 1:3074 

Diethylacetaldehyde. 1:0103 

Diethylacetic acid. 1:1115 

Diethyl acetonedicarboxyla te. 1:1773 

Diethjiacetylene. 1:8005 

Diethyl adipate. 1:4050 

Diethyl azclate. 1:4300 

n 2 -Dicthy I benzene. 1:7530 

Diethyl d-caniphoratc. 1:4380 

Diethylcarbinol. 1:0175 

Diethylcarbinyl acetate. 1:3108 

Diethyl carbonate. 1:3150 

Diethyl citraconate. 1:3913 

Dicthylene dioxide. 1:0400 

Diethylene glycol. 1:0535 

Dicthylene glycui (lj;ic('tnto. 1:4070 

Diethylcne glycol itiofio-//-})utyl 

ether. 1:0517 

Diethylene glycol ni<moethyl ether. 1:0470 
Diethylene glycol inonoinethyl ether 1:0458 

Diethyl ether. 1:0110 

/3,/3-Diethylethyl alcohol. 1:0233 

Diethyl fumarate. 1:3701 

Diethyl glutarate. 1:3907 

Diethyl isophthalate. 1:4370 

Diethyl itaconate. 1:3885 

Diethyl ketone. 115430 

Diethyl i-malate. 1:4116 

Diethyl maleatc. 113791 

Diethyl malonate. 113581 

Diethyl mesaconatc. 1:3893 

Diethyl meso-tartrate. 113179 

Diethyl-methyl-carbin* )1. 110189 

Diethyl mucate. 1:3575 

Diethyl naphthalate. 1:3309 

Diethyl oxalate. 1110#5 


Diethyl /3-oxoglutaratc. 1:1773 

3,3-Diethy Ipentane. 1:8080 

Diethyl phthalate.. 1:4331 

Diethyl piinelate. . .. 1:4530 

Diethylpropional. 1:0173 

Diethyl scbacate. 1:4306 

Die^thyl subcrate. 1:4361 

Diethyl succinate. 1:3756 

Diethyl d-tartratc. 1:4356 

Diethyl tartronate. 1:3796 

Diethyl tcrcphthalatc*. 1:3106 

Difurfuralacetone. 1:9005 

Diglycolic acid . 1:0495 

Diguaiacyl carbonaUi. 1:3370 

Di-n-hcptyl ether. 1:7990 

Di-n-hcxyl ether. 1:7980 

1.2- Dihy drobcnz(*n(^. 1:8057 

2.3- Dihydroindcue. 1:7511 

1.2- Dihydroxyanthrar|uinone. 1:9105 

1.4- Dihydroxyanthraquinone. 1:9085 

1.5- Dihydroxyanthr;i(.iuinoiK'. 1:9100 

2.4- Dihydroxybcnzaldchyd<'. 1:0065 

3.4- Dihydroxy benzaldchy d< ‘. 1:0073 

1.2- Dihydroxy benzene. 1:1530 

1.3- Dihydroxy benzene. 1:1530 

1.4- Dihydroxybtmzene. 1:1590 

2.4- Dihydroxyb(.*nzoic acid. 1:0843 

3.4- Dihydroxybenzoic acid. 1:0545 

2,2'-Dihydroxy binaphthyl-1,1'. 1:1631 

2,2'-Dihydroxybiphenyl. 1:1539 

2,4'-Dihydroxy biphenyl. 1:1581 

3,3'-Dihydroxybiphonyl. 1:1541 

3.4- Dihydroxybiphcnyl. 1:1576 

4,4'-Dihydroxy biphenyl. 1:1640 

1.3- Dihydroxybutane. 1:6483 

2.3- Dihydroxybutane. 1; 6453 

2.4- Dihydroxy-l-(n-caproyl) ben¬ 
zene. 1:1443 

/3,^'-Dihydroxydiethyl ether. 1; 6535 

2,2'-Dihydroxy-3,3'-dimethyl- 

biphenyl. 1:1531 

2,2'-Dihydroxy-4,4'-dimethyl- 

biphcnyl. 1:1538 

2,2'-Dihy droxy-5,5'-dimethyl- 

biphenyl. 1:1579 

2,2'-Dihydroxy-6,()'-dimethyl- 

biphenyl. 1:1583 

4,4'-Dihydroxy-2,2'-dimethyl- 

biphenyl. 1:1533 

4,4'-Dihydroxy-3,3'-dimethyl- 

biphenyl. 1:1580 

6,5'-Dihydroxy-2,2'-diraethyl- 

biphenyl. 1:1633 

2.4- Dihydroxy-l-n-hexylbcnzene.. . 1:1465 

1.2- Dihydroxynaphthalene. 1; 1534 

1.3- Dihydroxynaphthalene. 1; 1544 

1.4- Dihydroxynaphthalene. 1:1593 

1.5- Dihydroxynaphthalene. 1:1630 

1,8-Dihydroxynaphthalene. 1:1573 

2,7-Dihydroxy naphthalene. 1:1594 

1,2-Dihydroxypropane. 1; 6455 

2.4- Dihydroxy toluene.. .. 1:1531 

2.5- Dihydroxytoluene. 1; 1545 
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2,6-Dihydroxytoluene. 1:1536 

3t4-Dihydroxytoluene. 1:1460 

3,5-Dihydroxytoluene. 1:1525 

4',4"-Dihydroxytriphenylmethane- 

carboxylic acid-2. 1:0873 

Diisoamyl. 1:8720 

Diisoamyl carbonate. 1:3937 

Diisoamyl ether. 1:7960 

Diisoamyl oxalate. 1:4181 

Diisobutyl. 1:8590 

Diisobutylcarbinol. 1:6239-A 

Diisobutyl carbonate. 1:3501 

Diisobutylene. 1:8340 

Diisobutyl ether. 1:7945 

Diisobutyl ketone. 1:5472 

Diisobutyl oxalate. 1; 3897 

Diisobutyl racemate. 1:2197 

Diisobutyl d-tartrate. 1; 2263 

Diisobutyl d,i-tartrate. 1:2197 

Diisopropcnyl. 1:8050 

Diisopropyl. 1:8515 

Diisopropylcarbinol. 1:6215 

Diisopropyl carbonate. 1:3261 

Diisopropyl ether. 1:6125 

Diisopropylidencacctone. 1:5120 

Diisopropyl ketone. 1:5433 

Diisopropyl oxalate. 1:3531 

Diisopropyl racemate. 1:4226 

Diisopropyl d-tartrate. 1:4221 

Diisopropyl d,Z-tartrate. 1:4226 

“Dimedon ”. 1:0768 

2.4- Dimethoxy bcnzaldehyde. 1:0040 

3.4- Dimethoxyl>en2aldehydc. 1:0015 

o-Dimethoxybenzene. 1:7560 

w-Dimethoxybenzene. 1:7570 

p-Dimethoxybenz<?ne. 1:7160 

4,4'-Dimcthoxybenzoin. 1:5195 

1.2- Dimethoxy ethane. 1:6141 

Di- (/S-methoxyethyl) carbonate... 1:3932 

3.5- Dimethoxy-4-hydroxy benzoic 

acid. 1:0830 

Di-(o-methoxyphenyl) carbonate. . 1:2370 

1.2- Dimethoxy-4-propeny Ibenzerie. 1; 7625 

Dimethylacetal. 1:0125 

a, a-Dimethylacetophenone. 1:5528 

Dimethylacetylene. 1; 8005 

cis-a,/3-Dimethylacrylic acid. 1:0420 

tmrw-a,/3-Dimethylacrylic acid. . , . 1:0612 

Dimethyl adipate. 1:2005 

Dimethyl azelate. 1:4540 

o-Dimethylbenzene. 1:7430 

m-Dimethylbenzene. 1:7420 

p-Dimethylbenzene. 1:7415 

4,4'-Dimethylbenzohydrol. 1:5959 

4,4'~Dimethylbenzophenone. 1:5185 

2.3- Dimethylbutadiene-l ,3. 1:8050 

2.2- Dimethylbutane. 1:8510 

2.3- Dimethylbutane. 1; 8515 

2.2- Dimethylbutanoic acid-1. 1:1118 

d,^2,3-Dimethylbutanoic acid-1. .. 1:1114 

3.3- Dimethylbutanoic acid-1. 1:1112 

2.2- Dimethylbutanol-l. 1:6204 

2.3- Dimetbyibutanol-l. 1:6221 
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3.3- Dimethylbutanol-l. 1:6219 

2.3- Dimethylbutanol-2. 1:6187 

2.2- Dimethylbutanol-3. 1:6186 

2.2- Dimethylbutanol-4. 1:6219 

2.3- Dimethylhutene-l. 1:8245 

3.3- Dimethylbutene-l. 1:8225 

2.3- Dimethylbutenc-2. 1:8290 

2.2- Diniethylbutene-3. 1:8225 

a,/3-Dimethyl-n-butyric aci d. 1:1114 

/3,jd-Dimethyl-w-butyric acid. 1:1112 

Dimethyl d-camphorato. 1:4171 

Dimethyl carbonate. 1; 3046 

Dimethyl citraconate. 1:3686 

ct«-l,2-Dimethylcyclohcxanc. 1:8450 

fran«-l,2-DimethylcycIohoxane ... 1:8430 

cw-l,3-Dimcihylcyclohcxane. 1:8435 

trans-l,3-Dinicthylcyclohcxane. . .. 1:8425 

cis~ 1,4-Dim ethylcy (dohexanc. 1:8440 

trans-1,4-Dim(‘thylcyclohexam‘. . . . 1:8420 

1 ,l-DimcthyIcyclohexanedion(vil,5. 1:0768 

Di methyldihydroresorcinol. 1:0768 

Dimethj'l-e thy 1-ace tic acid. 1:1113 

Dimethyl-(^thy]-car binol. 1:6160 

Dimethyl-cthyl-carbinyl acetate... 1:3134 

Dimcthylethylene glycol. 1:6446 

a,a-Dimethylethylene oxid'^. 1:6117 

a,/51-Dimethylethyleue oxide;. 1:6116 

Dimethyl fumarate. 1:2415 

2.5- Dimethylfuran. 1:8080 

Dimethyl glutarate. 1:3731 

Dimethylglycolic acid. 1:0431 

Dimethylglyoxal. 1:9500 

2.3- Dimethylhcptano. 1:8685 

2.4- Dimethylhcptane. 1:8660 

2.5- Dimcthylheptane. 1:8670 

2.6- Dimethy lhex>tane. 1:8665 

3,3-Dimethylheptane. 1:8675 

2.6- Dimcthy lheptanol-4. 1:6239-A 

2.6- Dimethylheptanone-4. 1:5472 

2.2- Dimethylhexane.. 1:8585 

2.3- Dimethylhexane. 1:8610 

2.5- Dimethylhexane. 1:8590 

3.3- Dimethylhexane. 1:8595 

3.4- Dimethylhexane. 1:8620 

Dimethyl isophthalate. 1:2244 

Dimethyl-isopropyl-carbinol. 1:6187 

Dimethyl itaconate. 1:3641 

Dimethylketol. 1:5448 

Dimethyl ketone. 1:5400 

Dimethyl ^-malate. 1:3992 

Dimethyl maleate. 1:3606 

Dimethyl malonate. 1:3457 

Dimethyl mesaconate. 1:3591 

Dimethyl mc«o-tartrate. 1:2460 

Dimethyl mucate. 1:2580 

Dimethyl naphthalate. 1:2425 

2.7- Dimethyioctane. 1:8720 

Dimethyl oxalate. 1:0415 

2.2- Dimethylpentane. 1:8548 

2.3- Dimethylpentane. 1:8554 

2.4- Dimethylpentane. 1:8589 

3.3- Dimethylpentane. 1:8549 

2.4- Dimethylpentanol-l. 1:0280 
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2,4-Dimethylpcntanol-3. 1:6215 

2,4~DimethylpentanoncH3. 1:5433 

2.3- Dimethylpenteiie-l. 1:8300 

2.4- Dimethylpentene-l. 1:8296 

3.3- Dimethylpentene-l. 1:8294 

4.4- Diinethylpentene-l. 1:8286 

3.4- DimethyIpcnteno-2. 1:8310 

4.4- Dimethylpentene-2. 1:8202 

2.2- Dime thy lpcntene-3. 1:8292 

2.3- Dimethylpentene-3. 1:8310 

2.2- Dimethylpentenc-4. 1:8285 

2.4- Dimethylphenol. 1:1740 

2.5- Dimethylphenol. 1:1473 

2.6- Dimethylpheiiol. 1:1425 

3.4- Dimethylphenol. 1:1453 

3.5- Dimeth54phcnol. 1:1466 

2.4- Dimethylphciiyl acetate. 1:3822 

2.5- Dimethylphcnyl acetate. 1; 3801 

2,f)-Dimethylphcnyl acetate. 1:3741 

3.4- Dimcthylphenyl ac^etate. 1:3952 

3.5- Dimethylphenyl acetate. 1:4510 

Dimethyl phthalatii. 1:4271 

Dimethyl pimclate. 1:4500 

2.2- Dimethylpropane. 1:8499 

2.2- Dimethylpropaiiol-l. 1:5812 

Dimcthyl-n-propyl-carbiiiol. 1:6190 

Dimethyl racemate. 1:2385 

Dimethyl sebacate. 1:2042 

Dimethyl suberate. 1:4186 

Dimethyl siK^cinate. 1:3556 

Dimethyl af-tartrat<*. 1:2227 

Dimethyl (/.^tartrate. 1:2385 

Dimethyl tartroiiatc. 1:2171 

Dimethyl tcr<;phthalate. 1:2550 

Di-/S-naphthol. 1:1621 

1.3- Dioxane. 1:0158 

1.4- Dioxane. 1:6400 

Dipen tene. 1:8166 

Diphenic acid. 110870 

Dipheiiic anhydride. 1:0861 

1.2- Diphenoxycthane. 1:7285 

1.3- Diphenoxypropane. 1:7170 

Diphenyl. 1:7175 

Diphenylacetic acid. 1:0766 

a,a'-Diphcnylacetone. 1:6136 

Diphenyl adipate. 1:2440 

0 -Diphenyl benzene. 1:7165 

m-Diphenylbonzene. 1:7210 

p-Diphenylbenzene. 1:7280 

Diphenylcarbinol. 1:5960 

Diphenyl carbonate. 1:2336 

Diphenylene ketone. 1:9014 

Diphenyleneketone-4-carboxylic 

acid. 1:9087 

Diphenylenemethane. 1:7246 

Diphenylene oxide. 1:7206 

1.2- Diphenylethane. 1:7149 

Diphenyl ether. Is7126 

1.2- Diphenylethylene (irana). 1:7250 

Diphenyl ketone. Is5150 

Diphenylmethane. 1:7120 

Diphenyl-a-naphthyl-oarbinol .... 1:6970 

IMphenyl oadde. 117126 


Diphenyl phthalate. 1:2300 

Diphenyl succinate. 1:2600 

Diphenyl triketone. 1:9009 

Dipiperonalacetone. 1:9080 

Dipropenyl. 1:8000 

Di-7i-propylacetylene. 1:8110 

Di-n-propyl adipate. 1:4600 

Di-n-propylcarbi nol. 1:6228 

Di-rt-propyl cai-bonate. 1:3378 

Di-ri-propyl ether. 1:7886 

Di-n-propyl ketone. 1:5447 

Di-7i-propyl maJeate. 1:4520 

Di-n-propyl oxalat<*. 1:3726 

Di-n-proi3yl racemate. 1:4281 

Di-n-propyl succinate. 1:4086 

Di-n-propyl d-tartrate. 1:4321 

Di-n-propyl d, /-tai trate. 1:4281 

Di-p-tolylcar)nnol. 1:6969 

Di-o-tolyl carbonate. 1:2217 

Di-m-tolyl (;arboiiate. 1:2186 

Di-p-tolyl carbonate. 1:2470 

Di-/>-tolyl k(‘tone. 1:6185 

Di-o-tolyl oxalate. 1:2890 

Di-m-tolyl oxalatt;. 1:2435 

Di-p-tolyl oxalate. 1:2670 

Di-p-tolyl su(!cinate. 1; 2610 

Dw^-lmdecyl ketone. 1:6175 

Diviuyl ether. 1:7800 

n-Docosane. 1; 7060 

Dodecahydrobiphenyl. 1:8490 

Dodecantd. 1:0017 

n-Dodecane. 1:8840 

Dodecanoic acid. 1:0605 

Dodecanol-1. 1:6900 

Dodecanone-2. 1:6662 

n-Dodecyl alcohol. 1:6900 

n-Dodecy laldehy <ie. 1:0017 

n-Dodecyl methyl ketfme. 1:6133 

n-Dotriacontane. 1:7080 

Dulcitol. 1:6886 

Durene. 1:7196 

Durenol. 1:1687 

Duroquinone. 1;9028 

E 

n-Eicosane. 1:9046 

Elaidic acid. 1:0610 

Elaidyl alcohol. 1:6926 

Enanthaldehy de. 1; 0188 

Enanthic acid. 1:1140 

Enanthic anhydride. 1:1166 

1.2- Epoxy butane. 1:6118 

2.3- Epoxy butane. 1:6116 

1,2-Epoxy-2-methylpropane. 1:6117 

Ergosterol. 1:6080 

Erucic acid. 1:0690 

meso-E]i^thri tol. 1:68^ 

Esculetin (j8-d-glucopyrano8ide)-6 . 1:1616 

Esculin. 1:1616 

Ethane-1,2-dicarboxylic acid. 1:0630 

Ethoxy acetaldehyde. 1:0169 

Ethoxyacetic acid..... 1:1070 

o-Ethoxy benzaldehyde. 1:0212 
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m-Ethoxy benzaldchyde. 1:0)338 

j>-Ethoxy l>en*aldehyde. 1:0)351 

o-Ethoxybenzoic acid. 1; 0571 

w-Ethoxyl)en 2 oic acid. 1:0746 

p-Ethoxybenzoic acid. 1:0817 

^-Ethoxy ethanol. 1:6410 

/S-Ethoxyethyl acetate. 1:3323 

/3-Ethoxyethyl benzoate. 1:4146 

3-Ethoxy-4-hydroxybenzaldehydf' . 1:0045 

l-Ethoxy-2-inethoxyethane. 1:6159 

1- Ethoxynaphthalenc. 1:7635 

2- Ethoxynaphthalene. 1:7135 

o-Ethoxyphenol. 1:1745 

w-Ethoxyphenol. 1:1770 

p-Ethoxyphenol. 1:1461 

Ethyl See also Diethyl, Triethvl 

Ethyl acetate. 1:3015 

Ethyl acetoacetate. 1:1710 

Ethyl a-aceto-w-butyrate. 1:1723 

Ethyl acetoneoxalate. 1:1742 

Ethyl a-acetopropionate. 1:1712 

Ethyl acetopyruvate. 1:1742 

Ethylacetylene. 1:8000 

Ethyl acetylglycolate. 1 :3437 

Ethyl acrylate. 1:3071 

“Ethylal". 1:0135 

Ethyl alcohol. 1:6130 

Ethyl allylacetoacetate. 1:1738 

Ethyl a-allyl-/3-oxo-w-butyrato, . . . 1:1738 

/3«Ethylamyl alcohol. 1:6239 

Ethyl anisate. 1:4191 

Ethylbenzene. 1:7410 

Ethyl benzilate. 1:2086 

Ethyl benzoate. 1:3721 

Ethyl beuzoylacetate. 1:1778 

Ethyl o-benzoylbenzoate. 1 ; 2206 

2 -Ethylbu tanal -1 . 1:0163 

2-Ethylbutanoic acid -1 . 1; 1115 

2-Ethylbu tanoU. 1:6223 

2-Ethylbutene-l. 1:8265 

Ethyl / 3 - 7 i-butoxyethyl carbonate. . 1:3806 

Ethyl n-butylacetoacetate. 1:1840 

a-Ethylrn-butyraldehy de. 1:0163 

Ethyl 7 i-butyrate. 1:3127 

a-Ethjd-n-butyric acid. 1:1115 

Ethyl n-caprate. 1:4016 

Ethyl ri-caproate. 1:3363 

a-Ethyl-w-caproic acid. 1:1143 

Ethyl n-caprylate. 1:3656 

Ethyl cinnamate. 1:4206 

Ethyl citrate.. 1 ;4311 

Ethyl crotonate. .... 1:3196 

Ethylcyclohexane. 1:8460 

Ethyl cyclohexanecarboxylate. 1:3566 

Ethylcy clopentane. 1:8415 

Ethyl-dimethyl-carbinol. 1:6160 

Ethyl a, 7 -dioxo-n-valerate. 1:1742 

Ethyl diphenylacetate. 1:2201 

Ethyl enanthate. 1:3496 

Ethylene glycol... 1:6465 

Ethylene glycol diacetate. 1:3511 

Ethylene glycol dibenzoate. 1:2293 

Ethylene glycol di-^butyrate. 1:3962 
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Ethylene glycol diformate. 1;3402 

Ethylene glycol di-(/3-hydroxy- 

ethyl) ether. 1:6538 

Ethylene glycol dilauratc. 1:2157 

Ethylene glycol dimethyl ether.... 1:6141 

Ethylene glycol dimyristate. 1:2233 

Ethylene glycol dipalmitate. 1:2269 

Ethylene glyc^ol diphenyl eth('r.... 1:7235 

Ethylene glycol dipropionate. 1:3691 

Ethylene glycol di-w-stcarate. 1 ;2320 

Ethylene glycol ethyl methyl ether. 1; 6159 
Ethylene glycol methyl 7^-p^opyl 

ether. 1:6191 

Ethylene glycol monoacetate. 1:3486 

Ethylene glycol monobenzyl ether. 1:6533 
Ethylene glycol mono-n-butyl ether 1:6430 
Ethylene gl.ycol mono-sec-butyl 

ether. 1:6235-B 

Ethylene glycol monoethyl ether. . 1:6410 

Ethylene glycol monoformate. 1:3447 

Ethylene glycol mono-isobutyl 

other. 1:6235-A 

Ethylene glycol mono-isopropyl 

other. 1:6413 

Ethylene glycol monomethyl ether. 1:6405 
Ethylene glycol monophenyl ether. 1:6518 
Ethylene glycol mono-n-propyl 

ether. 1:6414 

Ethylene oxide... 1:6105 

Ethyl ethoxy a(^etate. 1:3333 

Ethyl p-cthoxybenzoate. 1:4231 

Ethyl |3-ethoxyethyl carbonate. . .. 1:3536 

Ethyl ethylacctoacotate. 1:1723 

Ethyl formate. 1:3000 

Ethyl furcate. 1; 2082 

Ethyl furoylacctate. 1:1820 

Ethyl /3-(a-f uryl)acrylate. 1:3927 

Ethyl gly colatc. 1:3338 

3-Ethylheptaiie. 1; 8695 

Ethyl n-heptylate. 1; 3496 

Ethyl hexahydrobenzoate. 1; 3566 

2- Ethylhexanal-l. 1:0184 

3- Ethylhexane. 1:8635 

2-Ethylhexanoic acid-1. 1:1143 

2-Ethylhexanol-l. 1:6248 

2-Ethylhexen-2-al-l. 1; 0193 

2-Ethylhexene-l. 1; 8370 

Ethyl hydrocinnamate. 1:4081 

Ethyl hydrogen adipate. 1:0403 

Ethyl o-hydroxy benzoate. 1:1755 

Ethyl m-hydroxybenzoate. 1:1471 

Ethyl 3 >-hydroxybenzoate. 1:1534 

Ethyl /8-hydroxyethyl ether. 1:6410 

Ethyl a-hydroxyisobutyrate. 1:3281 

Ethyl 2-hydroxy-3-naphthoate. . .. 1:2305 

Ethylidene diacetate. 1; ^83 

Ethylidene diethyl ether. 1; 0150 

Ethylidene dimethyl ether. 1:0125 

Ethyl isoamyl ether. 1:7020 

Ethyl isobutyl ether. 1:7805 

Ethyl isobutyrate. 1; 3005 

Ethyl isocrotonate. 1:3144 

Ethyl-isopropyl-car biuol. 1:0104 
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Ethyl isopropyl ether. 1:78J85 

Ethyl isovalerate. 1; 3186 

Ethyl d,Z-lactate. 1:3303 

Ethyl laurate. 1:4196 

Ethyl levuliuatc. 1:3616 

Ethyl d,Z-mandelate. 1:3049 

Ethyl margarate. 1:2017 

Ethyl methacrylate. 1:3118 

Ethyl o-methoxybenzoate. 1:4151 

Ethyl m-methoxy benzoate. 1:4131 

Ethyl p-methoxy benzoate. 1:4191 

Ethyl mcthoxyacetate. 1:3164 

Ethyl/£i-methoxyethyl carbonate. . 1:3462 

Ethyl-methyl-acetaldehyde. 1:0142 

Ethyl-methyl-acetic acid. 1:1105 

Ethyl methylacietoacetate. 1:1712 

a.oe-Ethyl-methyl-acetone. 1:5431 

Ethyl-methyl-acetylene. 1:8040 

/SI-Ethyl-a-methyla(;rolein. 1:0179 

2- Ethyl-3-methylbiitcno-l. 1:8318 

Ethyl-methyl-carbinol. 1:6155 

Ethyl methyl ether. 1:6100 

itne 2 /wi.-Ethyl-methyl-ethylene.... 1:8210 

« 2 /w.-Ethyl-mcthyl-cthylene. 1:8215 

Ethyl methyl ketone. 1:5405 

3- Ethyl“3-methylpentane. 1:8630 

Ethyl myristatc. 1:4316 

Ethyl a-naphthoate. 1:4376 

Ethyl /3-niiphthoate. 1:4341 

Ethyl a-naphthyl ether. 1:7635 

Ethyl /S^-naphthyl ether. 1:7135 

“ Ethyl orthoformate ”. 1:3241 

Ethyl palmitate. 1:2034 

Ethyl pclargonate. 1:3867 

3-Ethylpeiitanc. 1:8569 

2-Ethylpentanoic acid-1. 1:1133 

2- Ethylpeiitanol-l. 1:6239 

3- Ethylijentanol-3. 1:6218 

2- Ethylpentene-l. 1:8326 

3- Ethyl pentene-2. 1:8330 

o-Ethylphenol. 1:1739 

??i-Ethylphonol. 1:1744 

p-Ethylphenol. 1:1424 

Ethyl phcnoxyacctatc. 1:4106 

Ethyl phenylacctate. 1:3872 

d,Z-a-Ethy Iphenylacetic acid. 1:0594 

d,i-Ethy 1-phcny 1-carbinol. 1:0504 

Ethyl phenyl ether. 1:7485 

Ethyl phenyl ketone. 1:5525 

Ethyl ^-phenylpropionate. 1:4081 

“ Ethyl phthalate ”. 1:4331 

Ethyl pipcronylate. 1:4291 

Ethyl pivalate. 1:3117 

Ethyl propionate. 1:3070 

Ethyl-n-propyl-acetylene. 1:8095 

o-Ethy l-jS-w-propy lacrolei n. 1:0193 

Ethyl-w-propyl-acetic acid. 1:1133 

Ethylpropylal. 110172 

Ethyl-n-propyl-carbinol. 1:6203 

Ethyl n-propyl ether. 1:7845 

Ethyl pyromucate. 1:2082 

Ethyl pyruvate. 1:3308 

Ethyl salicylate. 1:1755 


Ethyl stearate. 1:2078 

Ethyl e-toluate. 1:8862 

Ethyl m-toluate. 1:3942 

Ethyl p-toluate. 1:8947 

Ethyl o-(p-toluyl) benzoate. 1:2251 

Ethyl o-tolyl ether. 1:7525 

Ethyl w-tolyl other. 1:7545 

Ethyl p-tolyl ether. 1:7535 

Ethyl trimethylacetate. 1:3117 

Ethyl undecylenate. 1:4176 

Ethyl n-iindecyl ketone. 1:5134 

Ethyl w-valerate. 1:3246 

oc-Ethyl-n-valeric acid. 1:1133 

Ethyl vanillin ". 1:0045 

Ethyl vinyl ether. 1:7810 

“ Eucalyptol ”. 1:7500 

Eugcnol. 1:1775 

Eugenol acetate. 1:4266 

Eugenol methyl ether. 1:7606 

F 

d-Fenchone. 1:7547 

d,^Fenchyl alcohol. 1:5938 

Fluoranthene. 1:7243 

Fluorene. 1:7245 

Fluor(‘none. 1:9014 

Fluorenon(v4-carboxylic acid. 1:9087 

Formaldehyde (“ Formalin ”). 1:0145 

Formaldc^hydo dicthylacetal. 1:0135 

Formaldehyde dimcthylacetal. 1:0105 

Formaldehyde trimcthyloneacetal . 1:0158 

Formic acid. 1:1005 

o-Formylphenol. 1:0205 

w-Formy Iphenol. 1:0055 

p-Formy Iphenol. 1:0060 

d-Fructose. 1:0325 

Fruit sugar. 1:0325 

Fumaric acid. 1:0895 

Fural diacctate. 1:0020 

Furan. 1:8015 

Furanacrylic acid. 1:0760 

2-Furancarbinol. 1:6425 

Furan-2-car boxy lie acid. 1:0475 

Furfural. 1:0185 

Furfuralacetonc. 1:9001 

Furfuralacetophenone. 1:9000 

Furfural diacetate. 1:0020 

Furfuryl acetate. 1:3417 

Furfuryl alcohol. 1:6425 

Furil. 1:9065 

Furoic acid. 1:0475 

Furoin. 1:1565 

^-(oe-Furyl) acrolein. 1:0025 

j8-(a-Furyl) acrylic acid. 1:0760 

Furfurylidene diacetate. 1:0020 

G 

d-Galactose. 1; 0810 

Gallic acid. 1:0875 

Geranial. 1:0280 

Geraniol. 1:6270 

Geranyl acetate. 1:8997 

d-Glucose. 1:0805 




















































































































ALPHABETICAL INDEX 


a-<i-Gluco80 penta-acetate. 1:0375 

6-Gluco8idoxy-7 -hy droxycoumarin. 1:1615 

Glutaric acid. 1:0440 

d,/-Glyceraldehyde. 1:0070 

d,/-Glyceraldehyde diethylacetal... 1:0380 

Glycerol. 1:6540 

Glyceryl a-phenyl ether. 1:5815 

Glyceryl tri benzoate. 1:3287 

Glycolaldehyde diethylacetal. 1:0191 

Glycolaldehyde phenyl ether. 1:0334 

Glycogen. 1:0895 

Glycolic acid. 1:0430 

Glycolic acid ethyl ether. 1:1070 

Glycolic acid methyl ether. 1:1065 

Glycolic acid phenyl ether. 1:0680 

Gly colid. 1:0667 

Grape sugar. 1:0305 

Guacthol. 1:1745 

Guaiacol. 1:1405 

Guaiacol acetate. 1:3987 

Guaiacol carbonate. 1:3370 

H 

Heliotropin. 1:0010 

Hemirnellitic acid. 1:0538 

n-Hendecane. 1:8830 

Hendecyl alcohol. 1:5890 

Hcptadecanal. 1:0009 

n-Heptadecane. 1:7035 

n-Heptadecanoic acid. 1:0635 

Heptadecanol-1. 1:5950 

Heptadecene-1. 1:7030 

n-Heptadecyl alcohol. 1:5950 

n-Heptadecylaldehyde. 1:0009 

n-Heptaldehyde. 1:0183 

Heptanal. 1:0183 

n-Heptane. 1:8575 

Heptane-1,7-dicarboxylic acid. 1:0695 

n-Heptanoic acid. 1:1140 

Heptanol-1. 1:6340 

d,^-Heptanol-2. 1:6335 

d,^-Heptanol-4. 1:6338 

Heptanone-2. 1:5460 

Heptunone-4. 1:5447 

Heptene-1. 1:8334 

Heptene-2. 1:8334 

Heptene-3. 1:8333 

n-Heptoic acid. 1:1140 

7i-Heptyl acetate. 1:3531 

n-Heptyl alcohol. 1:6340 

“ «ec-Heptyl alcohol ”. 1:6335 

n-Heptyl n-butyrate. 1:3817 

n-Heptyl n-caproate. 1:4156 

n-Heptyl n-caprylate. 1:4396 

n-Heptyl n-enanthate. 1:4341 

n-Heptyl formate. 1:3433 

n-Heptyl n-heptylate. 1:4341 

n-Heptylic acid.. 1:1140 

n-Heptyiic anhydride. 1:1165 

n-H^ptylmalonio acid. 1:0675 

n-Heptyl methyl ketone. 1:5501 

n-Heptyl propionate. 1:8681 

n-Hqptyl n-valerate. 1:4046 
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Heptyne-1. 1:8085 

Heptyne-2. 1:8100 

Heptyno3. 1:8005 

n-Hexacosane. 1:7070 

Hexadecanal. 1:0007 

n-Hexadecane. 1:8900 

7^-Hexadecanoic acid. 1:0650 

Hexadccanol-1. 1:5945 

Hexadecenc-1. 1:7000 

n-Hexadecyl acetate. 1:3038 

n-Hexadecylaldchyde. 1:0007 

n-Hexadecyl palmitato. 1:3153 

n-H exad ecyl stearate. 1:3193 

Hcxadecyne-1. 1:7035 

Hexadiene-1,6. 1:8045 

Hexadieiic-2,4. 1:8060 

Hexaethylbenzenc. 1:7360 

Hexahydro-n-amylbenzeno. 1:8488 

Hexahydrobeiizaldchy dc. 1:0186 

Hoxahydrolx'nzenc. 1:8405 

Hcxahydrobenzoic acid. 1:0575 

Hexahydrobenzyl alcohol. 1:6450 

Hexahydrobiphenyl. 1:7595 

Hexahydro-n-butylbenzene. 1:8473 

Hexahydro-o-cresol. 1:6430 

Hcxahydro-m-ercsol. 1:6435 

Hexahydro-p-cresol. 1:6440 

Hexahydrocumene. 1:8464 

Hexahydrocthylbenzene. 1:8460 

Hexahydro-o-hydroxybiphcnyl. . . . 1:1441 

Hexahydro-p-hydroxybiphenyl. . . . 1:1550 

Hexahydroisoamylbenzene. 1:8484 

Hexahydrophenol. 1:6415 

Hexahydro-n-propyl benzene. 1:8468 

Hexahydrotoluene. 1:8410 

l,2,3,4i5,6-Hcxahydroxycyclo- 

hexane. 1:5840 

ci«-Hexahydro-o-xylene. 1:8450 

^raTW-Hexahydro-o-xylene. 1:8430 

cw-Hexahydro-rn-xylene. 1:8435 

fmns-Hexahydro-w-xylene. 1:8435 

cw-Hexahydro-j>-xylene. 1:8440 

fmn«-Hexahydro-p-xylene. 1:8430 

n-Hexaldehyde. 1:0176 

Hexalin. 1:6415 

Hexamethylbenzene. 1:7365 

Hexamethylcthane. 1:7090 

Hexanal. 1:0176 

n-Hexane. 1:8530 

Hexane-1,6-dicarboxylic acid. 1:0755 

Hexanedione-2,4. 1:5495 

Hexanoic acid. 1:1130 

Hexanol-1. 1:6330 

d,2-Hexanol-2. 1:6310 

Hexanol-3. 1:6308 

Hexanone-2. 1:54^ 

Hexene-1. 1:8355 

Hexene-2. 1:8380 

Hexene-3.’. 1:8370 

“Hexone”. 1:5480 

n-Hexyl acetate. 1:3437 

fi-Hexyl alcohol. 1:6330 

n-Hexylaidehy dc. 1:0176 
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n-Hexyl ri-butyrate. 1:8636 

n-Hexyl n>caproate. 1:4661 

n-Hexyl n-caprylate. 1:4246 

n-Hexyl n-enanthate. 1:4141 

?i-Hexyl formate. 1:3318 

n-Hexyl n-hcptylate. 1:4141 

n-Hexyl-methyl-(?arl)inol. 1:6245 

n-Hexyl-methyl-carbinyl acetate . . 1:3541 

n-Hexyl methyl ketone. 1:5490 

n-Hexyl-phcnyl-carbinol. 1:6535 

n-Hexyl phenyl ketone. 1:5590 

n-Hexyl propionate. 1:3506 

n-Hexylresorcin(jl. 1:1465 

n-Hexyl n-valerate. 1:3847 

Hexyne-1. 1:8055 

Hexyne-2. 1:8075 

Hexyne-3. 1:8065 

Homophenetole. 1:7530 

Homopyroeatechol. 1:1460 

p-Homosalicylaldchydc. 1:0030 

Hydnocarpic acid. 1:0634 

Hydrindene. 1:7511 

a-Hydrindone. 1:5144 

Hydrocinnamaldehyde. 1:0225 

Hydrocinnamie acid. 1:0615 

Hydrocinnamyl ahrohol. 1:6520 

Hydroquinone. 1:1590 

Hydroquinone diacetate. 1:2520 

Hydroquinone dibenzoate. 1:2590 

Hydroquinone dibenzyl eth(‘r. 1:7255 

Hydroquinone diethyl ether. 1:7185 

Hydroquinone dim(‘thyl ether. 1:7160 

Hydroquinone monubenzyl ether . . 1:1539 

Hydroquinone monoethyl ether ... 1:1461 

Hydroquinone iiKniomethyl ether. . 1:1435 

Hydroxyacetic acid. 1:0430 

Hydroxyacetone. 1:5455 

a-Hydroxyacctophenonc. 1:5180 

o-Hydroxyacetophenone. 1:1746 

?n-Hydroxyacetophenone. 1:1506 

p-Hydroxyacctophenone. 1:1527 

o-Hydroxyanisolc. 1:1405 

2 >-Hydroxyanisole. 1:1435 

1- Hydroxyanthraquinone. 1:9084 

2- Hydroxyanthraquinone. 1:9110 

o-Hydroxy benzaldehyde. 1:0205 

w-Hydroxybcnzaldehyde. 1:0055 

p-Hydroxy benzaldehyde. 1:0060 

o-Hydroxy benzoic acid. 1:0780 

w-Hydroxybenzoic acid. 1:0825 

p-Hydroxybenzoic acid. 1:0840 

o-Hydroxy benzophenone. 1:1414 

m-Hydroxybenzophenone. 1:1535 

p-Hydroxybenzophenone. 1:1560 

o-Hydroxybenzyl alcohol. 1:1490 

2- Hydroxybiphenyl. 111640 

3- Hydroxybiphenyl. 111475 

4- Hydroxybiphenyl. Is 1585 

/S-Hydroxy-n-butyraldehyde. 1:0270 

/8-Hydroxychalcone. ... 1:1480 

o-Hydroxycinnamic acid (tram )... 1:0835 

2-Hydroxy-p-cymene. 1:1760 

5- Hydroxy-p-cymene. 1:1430 


4-Hydroxy-l,2-dimothyll>enzene... 1:1458 

2-Hydroxy-l ,3-dimethylben2ene... 1:1425 

4- Hydroxy-l,3-dimethylbenzono... 1:1740 

5- Hydroxy-l,3-dimethylbenzene... 1:1455 

2-Hydroxy-l,4-dimethylben2ene... 1:1478 

a-Hydroxydiphcnylacetic acid. 1:0770 

o-Hydroxydiphenylmethane. 1:1431 

p-Hydroxydiphenylmethane. 1:1485 

/^-Hydroxyethyl acetate... ... 1:8486 

o-Hydroxy ct hylbenzene. 1:1789 

m-Hydroxyethylbenzene. 1:1744 

p-Hydroxyethyll3<uizene. 1:1424 

/^-Hydroxyethyl formate. 1:8447 

/^i-Hydroxyethyl iso butyl ether. . . .1:6235-A 
/!i-Hydroxycthyl isopropyl ether. . . 1:6413 

/:i-Hydroxyethyl n-propyl ether.... 1:6414 

/J#-Hydroxyethyl phenyl ether. 1:6518 

Hydroxyhydroquinone. 1:1570 

Hydroxyhydroquinone triacetate .. 1:2400 

Hydroxyhydroq iii n r>ne tri methyl 

ether. 1:7607 

ot-Hydroxyisobutyric acid. 1:0431 

a ydn>xymal()nie acid. 1:0510 

ydroxymc^sityh'ne. 1: T 467 

4-Hydroxy-3-m('thoxy benzaldehyde 1:6050 
4-Hydroxy-3-mf‘thoxy benzyl 

alcohol. 1:1583 

2-Iiydroxy-5-methylbenz'ildehyde . 1:0030 

6-Hydroxy-3-methylbenzaldehyde . 1:0030 

5-Hydroxymethyl-2-furaldchyde... 1:0298 

a>-Hydroxymethylfurfural. 1:0298 

2-Hydroxy-3-naphthc)i<’ acid. l:0850i 

p-Hydroxyijhenetole. 1:1461 

a-Hydrox 3 ’'phenylacetic acid. 1:0465 

p-Hydroxyphenylacetic acid. 1:0500 

^-Hydroxy-a“ph('nylprf>pionic acid. 1:0460 

a-Hy droxy propionic acid. 1:0400 

Hydroxysuceinic acid. 1:0450 

9-Hydroxyxanthcne. 1:5205 

I 

Idryl. 1:7243 

Indane. 1:7511 

Indanune-1. 1:5144 

Indenc. 1:7522 

d.Z-Inositol. 1:5840 

Inulin. 1:0390 

Isoacetophorone. 1:5523 

Isoamyl acetate. 1:3221 

Isoamyl alcohol. 1:6200 

sec-Isoamyl alcohol. 1:6170 

Isoamyl benzoate... 1:4166 

Isoamyl n-butynite. 1:8432 

Isoamylcarbinol. 1:6224 

Isoamylcyclohcxane. 1:8484 

Isoamyl formate. 1; 3142 

Isoamyl isobutyrate. 1:3388 

Isoamyl isovalorate. 1:8516 

Isoamyl levulinate. 1:4096 

Isoamyl methyl ether. 1:7890 

Isoamyl a-naphthyl ether. 1:7645 

Isoamyl jfil-naphthyl ether. 1:7128 

Isoamyl propionate. 1:8343 
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Isoamyl salicylate. 1:1790 

Isoamyl stearate. 1:2030 

Isobutyl acetate. 1:3113 

Isohutylacetic acid. 1:1127 

Isobutyl alcohol. 1:6165 

Isobutyl benzoate. 1:4006 

Isobutyl w-butyrate. 1:3328 

Isobutyl enanthate. 1:3661 

Isobutylene glycol. 1:6446 

Isobutylene oxide. 1:6117 

Isobutyl formate. 1:3065 

Isobutyl /i-heptylate. 1:3661 

Isobutyl isobutyrate. 1:3271 

Isobutyl isovalerate. 1:3393 

Isobutyl lovulinate. 1:3907 

Isobutyl-niothyl-carbinol. 1:6199 

Isobutyl methyl eth(T. 1:7835 

Isobutyl methyl ketone. 1:5430 

p-Isobutylphenol. 1:1759 

Isobutyl propionat<‘. 1:3211 

Isobutyl salicylate. 1:1776 

Isobutyl stearate. 1:2026 

Isobutyl n-valerate. 1:3442 

Isobutyraldehydc. 1:0120 

Isobutyric acid. 1:1030 

Isobutyric anhydride. 1:1110 

Isobutyrono. 1:5433 

Isobutyrophenone. 1:5528 

Isocaproic acid. 1:1127 

Isocrotonic acid. 1:1045 

Isodul ci tol. 1:0330 

Isodurenol. 1:1481 

Isoeugcnol. 1:1785 

Isoeugenol acetate. 1:2340 

Isoeugenol methyl ether. 1:7625 

Isoheptanc. 1:8559 

Isohexane. 1:8520 

Isohexyl alcohol. 1:6224 

“ Iso-octane ”. 1:8580 

Isopentane. 1:8500 

Isophorone. 1:5523 

Isophthalic acid. 1:0900 

Isoprene. 1:8020 

Isopropyl acetate. 1:3041 

Isopropylacetylene. 1:8010 

Isopropyl alcohol. 1:6135 

p-Isopropylbenzaldehyde. 1:0234 

Isopropyl benzene. 1:7440 

Isopropyl beneoate. 1:3766 

Isopropyl w^butyrato. 1:3160 

Isopropylcarbinol. 1:6165 

Isopropyl-** cellosolve ”. 1:6413 

Isopropylcyclohexane. 1:8464 

Isopropylcyclopentane. 1:8445 

Isopropylethylene. 1:8200 

Isopropyl formate. 1:3010 

Isopropylideneacctone... 1:5445 

Isopropyl isobutyratc. 1:3125 

Isopropyl isovalcrate. 1:3226 

Isopropyl d, Wactate. 1:3368 

Isopropyl levulinate. 1:3666 

Isopropyl-methyl-acetic acid. 1:1114 

5 «l 0 opropyl- 2 *methylacetophonone. 1:5550 


4- Isopropyl-l-methylbenzene. 1; 7505 

d,l!-Isopropyl-methyl-carbinol. 1:6170 

Isopropyl methyl ether. 1:7805 

lBoi>ropyl methyl ketone. 1:54^0 

7-Isopropyl-l-methylphcnanthra- 

quinone. 1:9082 

7-Isopropyl-l -methylphonan threne. 1:7237 

5- Isopropyl-2-methylphenol. 1:1760 

Isopropyl-phenyl-carbinol. 1:6515 

Isopropyl phenyl ether. 1:7512 

Isopropyl pluiiiyl ketone. 1:5528 

Isopropyl propionate. 1:3100 

Isopropyl n-propyl ether. 1:7875 

Isopropyl salicylate. 1:1763 

Isopropyl n-valerate. 1:3296 

Isosafrole. 1:7610 

Isovaleral d ehy de. 1:0140 

Isovaleric acid. 1:1050 

Isoviilerone. 1:5472 

Itaconic acid. 1:0515 

Itaconic anhydride. 1:0654 

J 

Jaaminaldehyde. 1:0285 

K 

/8-Ketoglutaric acid. 1:0485 

a-Kctopropionic acid. 1:1040 

7 -Ketovaleri c- acid. 1:0405 

L 

d,Z-Lactic acid. 1:0400 

d.i-Lactid. 1:0722 

Lactose (hydrate). 1:0355 

Lauraldohyde. 1:0017 

Laurie acid. 1:0605 

Lauric anhydride. 1:0601 

Laurone. 1:5175 

LaurophcTione. 1:5148 

Lauryl alcohol. 1:5900 

Levulinic acid. 1:0405 

Levulose. 1:0325 

d-Limonene. 1:8175 

d,i5-Limonene. 1:8165 

1- Linalool. 1:6260 

Linalyl acetate. 1:3776 

2- Linalyl alcohol. 1:6260 

M 

Maleic acid. 1:0470 

Maleic anhydride. 1:0625 

/-Malic acid. 1:0450 

Malonic acid. 1:0480 

Maltose (hydrate). 1:0350 

d,/>Mandelic acid. 1:0465 

d-Mannitol. 1:5830 

d-Mannose. 1:0300 

M argaraldehyde. 1:0009 

Margaric acid. 1:0635 

Mellophanic acid. 1:0555 

/-Menthol. 1:5940 

3 ?-Menthane. 1:7465 

/-Menthone. 1:5520 



















































































































685 ALPHABETICAL 

Mesaconic acid. 

Meeitol. 

Mesityl acetate. 

Mesitylene. 

Mesityl oxide. 

Metaldehyde. 

Methaiiedicarlx)xylio acid. 

“ Methone . 

Mcthoxyacetaldchydo. 

Methoxyacctic acid. 

o-Methoxyacetopheiionc. 

w-Methoxyacetophciioiu'. 

p-Methoxyacetophenonc. 

o-Methoxyariisole. 

7w-Mcthoxyanisol(i. 

p-MethoxyanisoIo. 

p-Mcthoxybenzalacetone. 

2 >-Mcthoxybenzalacetopheii()n(‘.... 

o-Methoxyl>cnzaldehyde. 

m-Methoxybenzaldchyde.. . 

p-Methoxybenzaldehyde. 

p-Methoxyl>cnzohydrol. 

o-Methoxybcnzoic acid. 

?/i-Methoxyl)enzoic acid. 

p-Mothoxybenzoic acid. 

o-Methoxybenzopheiione. 

m-Methoxybenzophenoiie. 

p>Methoxybcrizophenoiie. 

f>-Methoxyl^enzyl alcohol. 

p-Methoxybenzyl alcohol. 

2-M ethoxy biphenyl. 

4-Methoxy biphenyl. 

4-Mcthoxy(;hal(ioiie. 

j^i-Methoxyethanol. 

/8-Methoxyethyl benzoate. 

(3-Methoxy-4-hydroxystyryl) 
methyl ketone. 

1- Methoxynaphthalene. 

2- Methoxynaphthalene. 

o-Methoxyphenol. 

w-Methoxyphenol. 

p-Methoxyphenol. 

o-Methoxyphenyl acetate. 

p-Methoxyphenyl-methyi-carbinol. 
2-Methoxy-4-propeiiylphcnol. 

1- Methoxy-2-n-propoxyethane. . . . 
Methyl See also Dimethyl, Tri¬ 
methyl, Tetramethyl 

Methyl acetate. 

Methyl aeetoacetate. 

Methyl a-aceto-n-butyrate. 

o-Methylacetophenone. 

m-Mcthylacetophenonc. 

2 )-Methylacetophenone. 

Methyl a-a(;etopropionate. 

Methyl acrylate. 

Methylal. 

Methyl alcohol. 

“ Methylamyl alcohol ”. 

^1-Methyl-n-amyl alcohol. 

Methyl anisate. 

2- Methylanthraqumone. 

o-Methylbenzaldehyde. 


OF SPECIES OF ORDER I 

m-Methyllx»nzaldchyde. 

j)-Methylbenzaldohyde. 

Methyl benzilate. 

Methyl lK‘nzoate. 

4-M ethyl benzohydrol. 

o-Methylbenzoic acid. 

w-Methyllxiiizoic acid. 

p-Methyll>enzoic acid.. 

p-Methyl l)enzophenone. 

4'-Methylh)enzophenone carboxylic 

acid-2. 

2-Mcthylbenzo(iuinone-l,4. 

Methyl benzoylacetate. 

Methyl o-benzoylbenzoate. 

o-Metbylb(‘nzyl alcohol. 

p-Methylbonzyl alcohol. 

2-Methylhiitadiene-l ,3. 

2- Methylhiitaiial-l. 

3- Methyl butaii.‘il-l. 

2 - M<‘thyl])iitane. 

d,/-2-Methylbutanoic acid-1. 

3- Mcthyibutanoic acid-1. 

2- Methylbutanol-l. 

3- Methylbutanol-l. 

2-Methylbutanol-2. 

2-Methylbutan()l-3. 

2-M ethyl butanol-4. 

2-Methylbutfuioiio-3. 

2 - Methylbiitc'ne-l. 

3- Methylbuteno-l. 

2-Methyll)ut(.*ntv2. 

2- M ethyl butene-3. 

3- Methylbutyne-l. 

oc-Mcthyl-n-butyraldehyde. 

2-Methyl-n-butyraldchyde. 

Methyl n-butyrate. 

a-Methyl-n-butyric acid. 

^-Mcthyl-n-butyric acid. 

Methyl 71-capratc. 

Methyl 7i-caproatc. 

a-Methyl-n-caproic acid. 

7-Mcthyl-n-caproic acid. 

Methyl n-caprylate. 

Methyl “ carbitol ”. 

Methyl “ cellosolvc ”. 

Methyl “ cellosolvc ” Ix'nzoate .. .. 

Methyl ciimamate. 

Methyl crotoiiate. 

cw-a-Methylcrotonic acid. 

irarwf-of-Methylcrotonic acid. 

Methyl cyclohexane. 

Methyl cyclohexanecarboxylate. . . 

2- Methylcyclohex:vnol-l. 

3- Methylcyclohexanol-]. 

4- Methylcyclohexanol-l. 

2-Methylcyclohexanonc. 

d,i,3-Methylcyclohexanone. 

4-Methylcyclohcxanone. 

Methylcyclopentane. 

Methyl dibenzylacetate. 

2-Methyldioxane-l,3. 

Methyl diphenylacetate. 

Methyl enanthate. 


INDEX 


1:0548 
1:1467 
1:3057 
1:7455 
1:5445 
1:0075 
1:0480 
1:0768 
1:0138 
1:1065 
1:5547 
1:5548 
1:5140 
1:7560 
1:7570 
1:7160 
1:9013 
1:9011 
1:0335 
1:0333 
1:0340 
1:5956 
1:0685 
1:0703 
1:0805 
1:5143 
1:5141 
1:5170 
1:6530 
1:5915 
1:7130 
1:7315 
1:9011 
1:6405 
1:4136 

1:9050 

1:7630 

1:7180 

1:1405 

1:1765 

1:1435 

1:3987 

1:6550 

1:1785 

1:6191 


1:3005 

1:1705 

1:1718 

1:5534 

1:5537 

1:5530 

1:1708 

1:3035 

1:0105 

1:6130 

1:6199 

1:6333 

1:3138 

1:9075 

1:0310 


1:0308 

1:0315 

1:3310 

1:3586 

1:5949 

1:0690 

1:0705 

1:0795 

1:5160 

1:0750 

1:9007 

1:1810 

1:3345 

1:5933 

1:5954 

1:8030 

1:0143 

1:0140 

1:8500 

1:1105 

1:1050 

1:6195 

1:6300 

1:6160 

1:6170 

1:6300 

1:5410 

1:8310 

1:8300 

1:8330 

1:8300 

1:8010 

1:0143 

1:0140 

1:3080 

1:1105 

1:1050 

1:3837 

1:3391 

1:1134 

1:1136 

1:3546 

1:6458 

1:6405 

1:4136 

1:3090 

1:3131 

1:0430 

1:0613 

1:8410 

1:3467 

1:6430 

1:6435 

1:6440 

1:5470 

1:5480 

1:5485 

1:8403 

1:3098 

1:0163 

1:3313 

1;3898 
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Methylene dimethyl ether. 1:0105 

3,4»Methylenedioxybenzaldehyde.. 1:0010 

3.4- Methylenedioxybenzoic acid. .. 1:0865 

3.4- Methylencdioxychalcone. 1:9035 

1,2-Methylenedioxy-4-p^openyi- 

benzene . 1:7610 

Methylenesuccinic acid. 1:0515 

Methyl ethoxyacetate. 1:3366 

Methyl ethylacetoacotate. 1:1718 

M ethylcthyleno oxi de. 1:6115 

“ Methyleugenol ”. 1:7606 

Methyl formate. 1:1000 

Methylfumaric acid. 1:0548 

5-Methy If urfural. 1:0198 

Methyl furoate. 1:3453 

Methyl furoylacetate. 1:1800 

Methyl j8- (a-furyl) acrylate. 1:3857 

Methyl gallate. 1:1606 

a-Methylglucosi de. 1:0868 

Methyl glycolate. 1:3386 

2- Methylheptane. 1:8616 

3- Methylheptane. 1:8640 

4- Methylheptane. 1:8635 

4-Methylheptanol-l. 1:6347 

4-Methylheptene-l. 1:8360 

M ethyl n-heptylatc. 1:3398 

Methyl-n-heptyl-carbinol. 1:6359 

Methyl hcxahydrobenzoate. 1:3467 

2- M ethy Ihexane. 1:8559 

3- Methylhexane. 1:8664 

2-M ethy Ihexaiioic acid-1. 1:1134 

4- Methylhe?xanoic acid-1. 1:1136 

l8-Methylhexanol. 1; 6337 

2- Methylhexanol-l. 1:6337 

4-Methylhexanol-l. 1:6388 

3- Methylhexanol-6. 1:6338 

2- Methylhexene-l. 1:8330 

3- Methylhexene-l. 1:8398 

4- Methylhexene-l. 1:8316 

5- Methylhexene-l. 1:8303 

2- Methylhexene-2. 1:8338 

3- Methylhexene-2. 1:8333 

4- Methylhexene-2. 1:8306 

6- Methylhexene-2. 1:8308 

2- Methylhexene-3. 1:8314 

2 Methylhexene-4. 1:8808 

3- Methylhexene-4. 1:8306 

2- Methylhexene-5. 1:8803 

3- Methylhexene-6. 1:8316 

Methyl hydrocinnamate. 1:3983 

d,i-a-Methylhydrocinnamic acid.. . 1:0693 

Methyl hydrogen adipate. 1:0399 

2-Methylhy droquinone. 1:1645 

Methyl o-hydroxybenzoate. 1:1750 

Methyl m-hydroxybenzoate. 1:1468 

Methyl p-hydroxybenzoate. 1:1549 

M ethyl a-hydroxyisobutyrate. 1:3306 

Methyl 2-hydroxy-3-naphthoate... 1:3305 

Methyl isobutyrate. 1:3050 

Methyl isocrotonate. 1:8086 

“ Methylisoeugenol ". 1:7038 

“ Methylisoprene ’'. 1; 8060 

p-Metliyl-isopropylbeiiaene. 1:7505 
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2-Methyl-5-isopropylbenzoquinone- 

1.4. 1:9008 

2- Methyl-5-isoi)ropylphenol. 1:1760 

3- Methyl-6-isopropylphenol. 1:1430 

Methyl isovalerate. 1:3110 

M ethyl d, 1-lactate. 1:3336 

Methyl levulinate. 1:3661 

Methylmaleic acid. 1:0435 

Methylmaleic anhydride. 1:1135 

“ Methyl malonatc ". 1:3457 

Methyl d,l-mandelate. 1:3166 

Methyl margarate. 1:3054 

Methyl methoxyacctate. 1:3163 

Methyl o-methoxybenzoate. 1:4091 

Methyl m-methoxy benzoate. 1:4111 

Methyl p-methoxy benzoate. 1:3138 

Methyl mcihylacetoacetate. 1:1708 

Methyl myristate. 1:3013 

. a-Methylnaphthalene. 1:7600 

/8-Methylnaphthalene. 1:7606 

Methyl /9-iiaphthoate. 1:3330 

2-Methylnaphthoquinon(»-l ,4. 1:9031 

Methyl-a-naphthyl-carbinol. 1:5967 

Methyl a-naphthyl ether. 1:7630 

Methyl /(3-naphthyl ether. 1:7180 

Methyl or-naphthyl ketone. 1:5600 

Methyl /9-naphthyl ketone. 1:5153 

Methyl n-nony 1-carbinol. 1:6368 

Methyl n-nonyl ketone. 1:5531 

2- Methyloctane. 1:8700 

3- Methyloctane. 1:8706 

4- Methyloctane. 1:8690 

Methyl-n-octyl-carbinol. 1:6363 

Methyl n-octyl ketone. 1:5633 

3-M ethylolpentane. 1:6333 

“ Methyl orthoformate ”. 1:3087 

Methyl palmitate. 1:3055 

Met hyl pelargouate. 1:3736 

Methyl pentadecylatc. 1:3009 

2-Methylpcntanal-l. 1:0166 

2- Methylpentane. 1:8530 

3- Methylpentane. 1:8535 

2- Methylpentan(^diol-2,4 . 1:6460 

d,^-3-Methylpentanoic acid-l.. .... 1:1135 

d,i-2-Methylpentanoic acid-1. 1:1117 

4- Methylpentanoic acid-1. 1:1137 

d,Z-2-Methylpentanol-l. 1:6333 

3- Methylpentanol-l. 1:6336 

4- Methylpentanol-l. 1:6334 

2- Methylpentanol-2. 1:6190 

3- Methylpentanol-2. 1:6303 

4- Methylpentanol-2. 1; 6199 

2- Methylpentanol-3. 1:6194 

3- Methylpentanol-3. 1:6189 

d,l 2-Methylpentanol-4. 1:6199 

2- Methylpentanol-5. 1:0334 

3- Methylpentanone-2. 1:5481 

2-Methylpentene-2-al-l. 1; 0179 

2- Mcthylpentene-l. 1:8350 

3- Methylpentene-l. 1:8385 

4- Methylpentcne-l. 1:8380 

2- Methylpentene-2. 1:8375 

3- Metl]^lpent6ne-2. 1:8300 
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4-Methylpentene-2. 1; 8246 

2-Methylpentene-3. 1:8246 

2-’Methylpentene-4. 1:8236 

Methyl phenacyl ketone. 1:1456 

o-Methylphenol. 1:1406 

771-Methylphenol. 1:1736 

p-Methyl phenol. 1:1416 

Methylphenoxyai^etato. 1:4021 

Methyl phenylacctate. 1:3771 

Methyl a-phcnyl-n-butyrate. 1; 2325 

d^i-Mcthyl-phenyl-carbinol. 1:6475 

Methyl phenyl ether. 1:7445 

Methyl phenyl ketone. 1:5515 

Methyl /3-phcnylpropionate. 1:3982 

Methyl piperonylate. 1:2149 

M ethyl pival ate. 1:3072 

2-Methylpropanediol-l,2. 1:6446 

2-Methylpropanol-l. 1:6165 

2-Methylpropanoic acid-1. 1 *. 1030 

Methyl propionate. 1:3020 

Mcthyl-n-propy 1-acetaldehyde .... 1:0166 

Methyl-n-propyl-acetie avid . 1:1117 

Methyl-n-propyl-acety len e. 1:8075 

Methyl-n-propyl-carbinol. 1:6185 

Methyl-n-propyl-carbinyl acetate.. 1:3171 

Methyl n-propyl ether. 1:7815 

Methyl n-propyl ketone. 1:5415 

4-Methylpyrocatechol. 1:1460 

Methyl pyroraucate. 1:3452 

M ethyl pyruvate. 1:3201 

2-Methylrcsorcinol. 1:1536 

4- Methy Ircsorcinol. 1:1521 

5- Methylresorcinol, hydrated. 1:1445 

5-Methylresorcinol, anhydrous. . . . 1:1525 

Methyl salicylate. 1:1750 

Methyl salicylate methyl ether.... 1:4691 

Methyl stearate. 1:2095 

Methyl styryl ketone. 1:5145 

Methyl o-toluate. 1:3746 

Methyl m-toluate. 1:3781 

Methyl p-toluate. 1:2071 

Methyl o-(p-toluyl) benzoate. 1:2222 

Methyl-p-tolyl-ctarbinol. 1:6502 

Methyl o-tolyl ether. 1:7480 

Methyl w-tolyl ether. 1:7510 

Methyl p-tolyl ether. 1J 7495 

Methyl o-tolyl ketone. 1:5524 

Methyl m-tolyl ketone. 1:5527 

Methyl p-tolyl ketone. 1:5530 

Methyl 3,4f5-trihydroxybenzoate, . 1:1605 

Methyl trimethylacetate. 1:3072 

Methyl undecylenate. 1:4093 

Methyl n-undecyl ketone. 115130 

M ethyl w-valerate. 1:3155 

a-Methyl-7i-valeric acid. 1:1117 

jS-Methyl-Ti-valeric acid. 1:1125 

Methyl o-xenyl ether. 1:7130 

Methyl 2>-xenyl ether. 1:7215 

Methyl 3>-xenyl ketone. 1:5201 

Milk sugar. 1:6355 

Mucic acid. 1:6845 

n-Msrristaldehyde. 1:6604 

Myristic add. 1:6680 


Myristic anhydride. 1:6629 

Myristyl alcohol... 1:5985 

N 

/3-Naphthaldehyde. 1:6686 

Naphthalene. 1:7266 

1-Naphthaloneacetic acid. 1:6728 

3-NaphthaIeneacetic acid. 1:6761 

Naphthalenedicarboxylic acid-1,8• • 1:6896 

Naphthalic acid. 1:6896 

Naphthalic anhydride. 1:6891 

a-Naphthohydroquinone. 1:1592 

/3-N aphthohy droquinone. 1:1524 

j of-Naphthoic acid. 1:0785 

I /8-Naphthoic acid. 1:0806 

a-Naphthol. 1:1566 

i3-Naphthol. 1:1546 

Of-Naphthoquinone (1,4). 1:9046 

/S-Naphthoquirione (1,2). 1:9662 

Naphthoresorcinol. 1:1544 

a-Naphthyl aci^tatc. 1:2124 

/8-Naphthyl acetate. 1:2278 

a-Naphthyl acetic acid. 1:0728 

/8-Naphthylacetic acid. 1:6761 

a-Naphthyl benzoate. 1:2187 

/8-N aphthy 1 benzoate. 1:2450 

/8-Naphthyl salicylate. 1:1565 

Neonerolin ". 1:7285 

N eopentane. 1; 8499 

Neopentyl alcohol. 1:5812 

N eopenty l(5ar binol. 1:6219 

Neral. 1:6236 

Ncrolin. 1:7180 

“ Ninhydrin ”. 1; 1625 

Nonanal. 1:6197 

n-Nonane. 1:8710 

Nonanoic acid. 1:6566 

Nonanol-1. 1:6265 

d,^-Nonanol-2. 1:6259 

N onanol-5. 1:6250 

N orianone-2. 1:5501 

N onanonc-5. 1:5498 

Nonene-1. 1; 8385 

w-N ony 1 alcohol. 1:6265 

7i-Nonylaldehyde. 1:0197 

n-Nonylic acid. 1:6566 

Nonyne-1. 1:8125 

Nonyne-2. 1:8155 

Nonyne-3. 1:8135 

O 

Ootadecanal. 1:6012 

n-Octadecane. 1:7040 

7i-Octadecanoic acid. 1:0660 

Octadecanol-1. 1:5958 

Octadecene-1. 1; 7086 

cw-Octadecen-9-ol-l. 1:6300 

<ran«-Octadecen-9-ol-l. 1:5925 

cis-Octadecenyl alcohol. 1:6300 

<ran8-Octadecenyl alcohol. 1:5925 

n-Octadecyl acetate. 1:2666 

n-Octadecylaldehyde. 1:6012 

rMDctadecyl alcohol. 1:5958 
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Octanal.. 1:0192 

n-Octane. 1:8655 

Octane-1,8-dicarboxylic acid. 1:0730 

Octanoic acid-1. 1:1145 

Octanol-1. 1:6255 

d.Z-Octanol-2. 1:6245 

Octanone-2. 1:5490 

Octene-1. 1:8375 

Octeue-2. 1:8380 

n-Octyl acetate. 1:3676 

scc-Octyl acetate. 1:3541 

n-Octyi alcohol. 1:6255 

n-Octylaldehyde. 1:0192 

n-Octyl r^-butyrate. 1:4011 

n-Octyl 7i-caproate. 1:4236 

n-Octyl n-caprylat€i. 1:4351 

n-Octyl Ti^enanthate. 1:4301 

n-Octyl formate. 1:3576 

n-Octyl n-heptylate. 1:4301 

7i-Octyl propionate. 1:3877 

n-Octyl n-valerate. 1:4161 

Octyne-1. 1:8105 

Octync-2. 1:8120 

Octyne-3. 1:8115 

Octy nc-4. 1:8110 

Ocmanth- See Enanth- 

Oleic acid. 1:0565 

Olcyl alcohol. 1:6300 

Orciiiol. 1:1525 

Orcinol, hydrated. 1:1445 

Oxalic acid, anhydrous. 1:0535 

Oxalic acid, dihydrate. 1:0445 

/3-Oxoglutaric acid. 1:0485 

a-Oxopropionic acid. 1:1040 

7-Oxo-n-valeric acid. 1:0405 

P 

Palmitaldehy de. 1:0007 

Palmitic acid. 1:0650 

I^almitic anhydride. 1:0651 

Paraformaldehyde. 1:0080 

Para-n-butyraldehydo. 1:0275 

Paraisobutyraldehy de. 1:0035 

Paraldehyde. 1:0170 

Pelargonaldehy de. 1:0197 

Pelargonic acid. 1:0560 

Pentadecanal. 1:0005 

n-Pentadecane. 1:8880 

n-Pentadecanoic acid. 1:0620 

Pentadecanol-1. 1:5941 

n-Pentadecyl alcohol. 1:5941 

n-Pentadecylaldehy de. 1:0005 

Pentadecylic acid. 1:0620 

Pentadiene-1,3. 1:8035 

Pentaerythritol. 1:5850 

Pentaerythritol tetra-acetate. 1:2355 

1,2,3,4,6-Pentahydroxycyclohcxane. 1:5845 

Pentamethylbenzene. 1:7150 

Pentamethylene. 1:8400 

Pentamethylene glycol. 1:6519 

n-Pentane. 1:8505 

Pentane-1,5-dioarboxylic acid. 1:0456 

PentancdioM,5. 1:6519 


Pentanedione-2,4. 1:1700 

Pentanoic acid-1. 1:1060 

Pentanol-1. 1:6205 

d,Z-Pentanol-2. 1:6185 

Pentanol-3. 1:6175 

Pentanone-2. 1:5415 

Pentanone-3. 1:5420 

Pentene-1. 1:8205 

Pentene-2. 1:8215 

Pentyne-1. 1:8025 

Pentyue-2. 1:8040 

Phenacyl acetate. 1:2132 

Phenanthraquinoru'. 1:9086 

Phenanthreiie. 1:7240 

Phenetolc. 1:7485 

o-Phenetylal dt'hjfle. 1:0242 

7>-Phenetvlaldehy d(i. 1:0251 

Phenol. 1:1420 

Phenolphthalein. 

Phenolphthalin. 1:0873 

Phenoxyac^etaldehy d(^. 1: 1|224 

Phenoxyactdic acid. 1:0680 

Phenoxyacetone. 1:5534 

1-Phenoxybutane. 1:7555 

/0-Phenoxyethyl alcohol. 1:6518 

1- Phcnoxypropano. 1:7533 

2- Phenoxy propane. 1:7512 

Phenyl Roc also Diphenyl 

Phenylacetaldehyde. 1:0200 

Phenyl acetate. 1:3571 

Phenylaceti e aei d. 1:0665 

Plienylacetone. 1:5118 

2>-Phenylacetophenone. 1:5201 

Phenylacetylene. 1:7425 

/5i-Phenylacrolein. 1:0245 

Phenacyl alcohol. 1:5180 

e-Phenylanisole. 1:7130 

p-Phenylanisole. 1:7215 

Phenyl benzoate. 1:2257 

1-PhenyIbutanedione-l ,3. 1:1450 

a-Phenyl-n-biityric acid. 1:0594 

“ Phenyl carbonate ”. 1:2335 

Phenyl “ cellosolve ”.' 1:6518 

Phenylcyclohexane. 1:7595 

“ Phenyl ether ”. 1:7125 

iS-Phenylethyl acetate. 1:3922 

a-Phenylethyl alcohol. 1:6475 

jS-Phenylethyl alcohol.. 1:6505 

/3-Phenylethyl cinnamate. 1:2120 

Phenylethylene. 1:7435 

Phenylethyne. 1:7425 

Phenylglycolic acid. 1:0465 

Pheny Iglyoxal. 1:0278 

Phenylglyoxal hydrate. 1:0053 

1-Phenylpentane. 1:7549 

Phenyl phenacyl ketone. 1:1480 

o-Phenylphenol. 1:1440 

m-Phenylphenol. 1:1475 

?)-Phenylphenol. 1:1585 

o-Phenylphenol methyl ether. 1:7180 

p-Phenylphenol methyl ether. 1:7215 

“ Phenyl phthalato ”. 1:2300 

Phenylpropiolic acid. 1:0745 
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^Phenylpropionuldehyde. 1: OZZS 

Phenyl propionate. 1:3696 

/3-Phenylpropionic aeid. 1:0615 

a-Phenyl-n-propyl alcohol. 1:6504 

7-Phenyl-n-propyl alr»ohol. 1:6530 

d,i-Phenyl-n-propyl-carbinol. 1:6700 

Phenyl n-propyl ether. 1:7533 

Phenyl n-propyl ketone. 1:5535 

Phenylpyrocateehol. 1:1576 

Phenyl salicylate. 1:1415 

Phenyl stearate. 1:3161 

Phenyl styryl ketone. 1:5155 

d,i-Phenylsuccinic acid. 1:0790 

Phenyl p-tolyl ketone. 1:5160 

Ph(!nyl-p-tolyl-carhinol. 1:5949 

Phenyl r^-undecyl ketone. 1:5148 

Phloroglucinol. 1:1630 

Phloroglucinol triacetate. 1:3430 

Pliloroglucinol trimethyl ether.... 1:7148 

Phlorol. 1:1739 

Phorone. 1:5130 

o-Phthalie acid. 1:0830 

Phthalic anhydride. 1:0735 

Phthalide. 1:4930 

Pimelic acid. 1:0456 

Pinacjol. 1:5805 

Pinaeol hexahydrate. 1:5810 

“ Pinacolino ”. 1:5435 

Pinacolone. 1:5435 

Pinacolyl alcohol. 1:6186 

Pinene. 1:8150 

Piporonal. 1:0010 

Piperonalacetonc. 1:9033 

PiperonalacetophcnotK*. 1:9035 

Piperonylic acid. 1:0865 

Piperylene. 1:8035 

Pivaldehyde. 1:0133 

Pivalic acid. 1:0410 

Polyglycolid. 1:4970 

Prehnitcne. 1:7548 

Prehnitic acid. 1:0553 

Propano-l,3-dicarboxylic acid. 1:0440 

Propanediol-l ,2. 1:6455 

PropaiK'diol-l ,3. 1:6490 

Propane-1,2,3-tricarboxylic acid. . . 1:0530 

Propanol-1. 1:6150 

Propanol-2. 1:6135 

p-Propenylanisole.. 1:7115 

Propionaldehy de. 1:0110 

.Propionaldehyde diethylacetal. ... 1:0173 

Propione. 1:5430 

Propionic acid. 1:1035 

Propionic anhydride. 1:1100 

Propionylbenzene. 1:5535 

Propiophenone. 1:5535 

iso-Propyl See Isopropyl 

7 i-Propyl acetate. 1:3075 

n-Propylacetylene. 1:8035 

Propylal. 1 .* 0173 

n-Propyl alcohol. 1:6150 

n-Propylbenzene. 1:7450 

n-Propyl benzoate. 1:3917 

n-Propyl ri-butyrate. 1:8381 


n-Propyl n-caproate. 1:3491 

n-Propyl n-caprylatc. 1:8853 

n-Propylcyclohexanc. 1:8468 

n-Propyl cyclopentane. 1:8455 

n-Propyl enanthate. 1:3651 

w-Prf)pylethylf;ne. 1:8305 

a-Propylenc' glycr)!. 1:6455 

d.^Propylene glycol. 1:6455 

Propylene oxide. 1:6115 

n-Propyl formate. 1:3080 

n-Propyl 7?--hoptylat(‘. 1:3651 

w-Propyl p-hydroxybenzoate. 1:3410 

7c-Propyl isobutyrate. 1:3191 

n-Propyl iso valerate. 1:3818 

n-Propy 1 l(*viilinate. 1:3786 

n-Propyl propionate. 1:3130 

n-Propy 1 py roni iica Le. 1:3701 

n-Propyl salicylate. 1:1774 

n-Propyl n-valerate. 1:3353 

Protocatech ualdehy de. 1:0073 

Protoeatechualdc'hydc diethyl f'(her 1:0361 
Protocatechualdehyde dimethyl 

ether. 1:0015 

Protocatechualdchy de-3-(‘thyl ether 1; 0045 
Protocatechuald(^hyde-3-methyl 

ether. 1:0050 

Protocatechuic acid. 1:0545 

Pseudocumcnc. 1:7470 

Pseudocumcnol. 1:1469 

Pseudocumenyl acetate. 1:4041 

Pyrocateehol. 1:1530 

Pyrocakichol dibenzoate. 1:3860 

Pyrocateehol dibenzyl ether. 1:7173 

Pyrocateehol diethyl ether. 1:7140 

IVrocatechol dimethyl eth(‘r. 1; 7560 

Pyrocateehol monolx'nzyl ethe^r. . . . 1:1880 

Pyrocateehol inorifKithyl ether. 1:1745 

Pyrocateehol inononKJthyl ether.... 1:1405 

Pyrogallol. 1:1555 

IVrogallicr acid. 1:1555 

I*yrogallol triacetate. 1:3585 

Pyrogallol trimethyl ether. 1:7145 

Pyroniellitic acid. 1:0557 

Pyromucic acid. 1:0475 

IVroracemi(; acid. 1:1040 

Pyruvic acid. 1:1040 

Q 

d-Querci tol. 1:5845 

Quinhy dn )ne. 1:9070 

Quinizarin. 1:9085 

Quinone. 1:9035 

Quinol. 1; 1590 

R 

Racemic acid. 1; 0550 

Raffinose (hydrate). 1:0865 

Resorcinol. 1:1530 

Resorcinol diacetate. 1; 4351 

Resorcinol di benzoate. 1; 3485 

Resorcinol diethyl ether. 1:7585 

Resorcinol dimethyl ether. 1:7570 

Resorcinol monoacetate. 1; 1795 
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Resorcinol monobenzyl ether. 1:1466 

Resorcinol nionoothyl other. 1:1770 

Resorcinol mononiethyl ether. 1:1766 

^Resorcylaldehy dt‘. 1:0066 

/S-Resorcylaldohydo dimethyl other 1:0040 

/S-Resorcylic acid. 1:0843 

Rctene. 1:7337 

Retenequinone. 1:9083 

Rhamnose (hydrate). 1:0330 

S 

Saccharose. 1:0360 

Safrole. 1:7680 

Salicin. 1:1610 

Salicyl-O-acetic acid. 1:0816 

Salicyl alcohol. 1:1490 

Salicylaldehy de. 1:0306 

Salicylaldehyde ethyl ethiT. 1:0343 

Salicylaldehyde methyl ether. 1:0336 

Salicylaldehyde triacetate. 1:3430 

Salicylic acid. 1:0780 

Salicylic acid ethyl ether. 1:0671 

Salicylic acid methyl ether. 1:0685 

Saligenin. 1:1490 

Saligenin /S-d-glucopyranoside. 1:1610 

Saligenin methyl ether. 1:6530 

Salol. 1:1415 

Sebacic acid. 1:0730 

d-Sorbitol. 1:5830 

Starch. 1:0380 

Stearaldehy de. 1:0013 

Stearic acid. 1:0660 

Stearic anhydride. 1:4916 

Stearyl alcohol. 1:5953 

Stilbene. 1:7350 

Styrene. 1:7436 

Suberic acid. 1:0765 

Succinic acid. 1:0630 

Succinic anhydride. 1:0710 

Sucrose. 1:0360 

Syringic acid. 1:0830 

T 

“T-gas”. 1:6106 

d-Tartaric acid. 1:0535 

d,l-Tartaric acid. 1:0650 

mcso-Tartaric acid. 1:0490 

Tartronic acid. 1:0610 

Terephthalic acid. 1:0910 

o-Terphenyl. 1:7166 

m-Terphenyl. 1:7316 

j>-Terphenyl. 1:7386 

d,?-a-Terpineol. 1:6607 

Terpin hydrate. 1:6965 

n-Tetracosane. 1:7065 

Tetradecanal. 1:0004 

n-Tetradecane. 1:8860 

7 »>Tetradecanoio acid. 1:0630 

Tetradecanol-1. 1:6936 

Tetradecanone-2. 1:6133 

Tetradecanone-3. 1:5134 

Tetradecyl alcohol. 1:6936 

Tetradecylaldehy de. 1;0004 


Tetraethyl pyromellitate. 1:3176 

Tctrahydrolienzene. 1:8070 

Tetrahydrof uran-2-aldchyde. 1:0183 

Tetrahy drof urancar binol. 1:6446 

Tetrahydrofurf ural. 1:0183 

a-Tetrahy drof urf ury 1 acetate. 1:3661 

Tetrahydrofurfiiryl alcohol. 1:6446 

a-Tctrahydrofurfuryl benzoate. . . . 1:4336 

a-Tctrahydrofurfuryl propionate... 1:3611 

Tetrahydronaphthalepe (1,2,3,4)... 1:7660 

“Tetralin”. 1:7660 

1.2.3.4- Tetranif‘thylb(inzene. 1:7648 

1.2.4.5- Tetramethylbenzenc. 1:7196 

2.3.5.6- Tctram(‘thylb<‘nzoquinoiie. . 1:9033 

2.2.3.3- TetrarnethyIbLitiine. 1:7090 

Tetramethylern' glycol. 1:6616 

Tetramethylethylene. 1:8390 

Tetramethylethylcni' glycol. 1:6806 

Tetramethylniethane. 1:8499 

2.2.4.4- Tetrampthylpentane. 1:8646 

2.3.4.6- Tetrani('thylphen()l. 1:1481 

2,3,.5,6-Tetramethylphenol. 1:1637 

Tetramethy I pyromellitate. 1:3666 

Thymol. 1:1430 

Thymoquinone. 1:9003 

Thy myl acetate. 1:4036 

Tiglic acid. 1:0430 

a-Tolualdehy do. 1:0300 

o-Tolualdehydo. 1; 0310 

w-Tolualdehyde. 1:0308 

p-Tolualdehyde. 1:0316 

Toluene. 1:7405 

P“ToIuhydroquinone. 1:1646 

a-Toluic acid. 1:0665 

o-Toluic acid. 1:0690 

w-Toluic acid. 1:0706 

p-Toluic acid. 1:0795 

Toluquinol. 1:1646 

p-Toluquinone. 1:9007 

o-(p-Toluyl) benzoic acid. 1:0760 

* ‘ Toluylene hydrate ”. 1:6958 

o-Tolyl acetate. 1:3646 

w-Tolyl acetate. 1:3706 

p-Tolyl acetate. 1:3716 

o-Tolyl benzoate. 1:4371 

m-Tolyl benzoate. 1:3183 

p-Tolyl benzoate. 1:3379 

o-Tolylcarbinol. 1; 6933 

w-Tolylcarbinol. 1:6496 

p-Tolylcarbinol. 1:6964 

Toxilicacid. 1:0470 

Toxilic anhydride. 1:0636 

1.2.4- Triacetoxy benzene. 1:3460 

1.3.5- Triacetoxy benzene. 1:3430 

Tricarballylic acid. 1:0630 

Tridecanal. 1:0003 

Tridecanoic acid. 1:0600 

Tridecanol-l. 1:6917 

Trideoanone-2. 1:6130 

n-Tridecylaldehyde. 1:0003 

Tridecylic acid. 1:0600 

Triethoxsnmethane. 1:3341 

Triethyl aconitate. 1:4316 
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Triethylcarbinol. 1:6218 

Tricthyl citrate. 1:4311 

Tricthylene glycol. 1:6538 

Triethyl orthoformate. 1:3241 

Triethyl trinieaate. 1:2540 

1.2.3- Trihydroxyanthraqumone.. .. 1:9115 

1.2.3- Trihydroxy benzene. 1:1555 

1.2.4- Trih>'droxy benzene. 1:15'70 

1.3.5- Trihydroxy benzene. 1:1620 

3.4.5- Trihydroxy benzoic acid. 1:0875 

Tri-isobutynildchydc. 1:0035 

2,4,(>-Tri-isopropyl-l,3,5-trioxan. . . 1:0035 

Triketohydrindene hydrate. 1:1625 

Trimellitic acid. 1:0551 

Trimesic acid. 1:0559 

1.2.3- Trimethoxybenzene. 1:7145 

1.2.4- Triniethoxy benzene. 1:7607 

1.3.5- Triniethoxy benzene. 1:7148 

Trimethoxyrnethane. 1:3087 

Trimethyla(;etaldehy de. 1:0133 

1'rimethylacetic acid. 1:0410 

Trimethyl aconitate. 1:4201 

1.2.4- Trimethylbenzene. 1:7470 

1.3.5- Trimethylbenzene. 1:7455 

2.2.3- Trimethyl butane. 1:8544 

Trimethylcarbinol. 1:6140 

Trimethylcarbinyl ac(*tate. 1:3057 

Trimethyl citrate. 1:2315 

1, l,3-Trimethylcyclohexene-3-one-5 1:5523 

IVimethylene acetal. 1:0162 

'I'rimethylene formal. 1:0158 

Trimefliylone gl>'Col. 1:6490 

Trimethylene glycol acetal. 1:0162 

Trimethylc'ne glycol diacetale. 1:3671 

Trimethylene glycol diphenyl ether. 1:7170 

Trimethylene glycol methylene 

ether. 1:0158 

Trimethylcthylene. 1:8220 

2.2.5- Trimcthylhexane. 1:8650 

Trimethyl orthoformate. 1:3087 

2.2.3- Trimethylpentane. 1:8593 

2.2.4- Trimethylpontane. 1:8580 

2,3,3^Trimethylpentane. 1:8605 

2.3.4- Trimethylpentane. 1:8600 

2.4.4- Trimethylpentene-l. 1:8340 

2.4.4- Trimcthylpentene-2. 1:8345 

2.4.5- Trimethylphenol. 1:1469 

2.4.6- Trimethylphenol. 1:1467 

2.4.6- Trimethylphcnyl acetate. 1:4041 

2.4.6- Trimethylphenyl acetate. 1:3957 

Trimethyl trimesate. 1:2565 

“ Trioxymethylene ”. 1:0080 

l,3,6«Triphenylbenzene. 1:7270 

Triphenylcarbinol. 1:5985 

Triphenylrnethane. 1:7220 

2.4.6- Tri-n-propyl-l,3,5-trioxan.. .. 1:0275 

“ Triptane ”. 1:8544 

Tritan ”. 1:7220 

d,i-Tropic acid. 1:0460 


U 

Undecanal. 1:0002 

n-Undecane. 1:8820 

Undecanoic acid. 1:0573 

Undecanol-1. 1:5890 

d./-Undecanol-2. 1:6268 

Undecanone-2. 1:5531 

Undecanone-6. 1:5532 

Undecen-lO-oic acid-1. 1:0570 

/t-Unde(?yl abiohol. 1:5890 

ft-U ndecylaldehyde. 1:0002 

Undecylenic acid. 1:0570 

Undecylic acid. 1:0573 

V 

n-V aleraldchyde. 1:0155 

n-Valcric acid. 1:1060 

71-Valeric anhydride. 1:1137 

7-n-V alcrola(;tone. 1:5080 

6 -n-Valcrola(*tone. 1:1139 

n-\ aleronc'. 1:5493 

V alcrophenom;. 1:5555 

V anillalaceton(^. 1:9050 

Vanillin. 1:0050 

Vanillin methyl ether. 1:0015 

Vanillyl alcohol. 1:1535 

V eratraldehy dc. 1:0015 

Veratrole. 1:7560 

Vinylacetic acid... 1:1042 

Vinyl benzene. 1:7435 

X 

Xanthone. 1:7275 

X anthy drol. 1:5205 

o-Xcnol. 1:1440 

7 «-Xenol. 1:1475 

p-Xenol. 1:1585 

o-Xylene. 1:7430 

Tw-Xylene. 1:7420 

p-Xylene. 1:7415 

1.2.4- Xylenol. 1:1453 

1.3.2- Xylenol. 1:1425 

1.3.4- Xylenol. 1:1740 

1.4.2- Xylcnol. 1:1473 

7 a-5-Xyleiiol. 1:1455 

unaym.-o-XyliiTiol . 1:1453 

»2/m.-m-Xylenol. 1:1455 

wnsym.-m-Xylenol. 1:1740 

I’ic.-w-Xylenol. 1:1425 

p-Xylenol. 1; 1473 

CMf2/m.-o-Xylenyl acetate. 1:3952 

«l/m.-m-Xylenyl acetate. 1:4510 

€ii{|/w.-7n-Xylcnyl acetate. 1:3822 

i'tc,-7n-Xylenyl acetate. 1:3741 

p-Xylenyl acetate. 1:3801 

i-Xylose. 1:0320 

o-Xylyl alcohol. 1:5922 

m-Xylyl alcohol. 1:6495 

“ p-Xylyl alcohol ”. 1:5954 










































































































